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PYRROLOPYRIMIDINES AS CRF ANTAGONISTS 
- ***************** ******************** 

D 

This invention relates to pyrroiopyrimidines, pharmaceutical compositions 
containing them, and their use in the treatment of stress-related and other diseases. 
The compounds have corticotropin-releasing factor (CRF) antagonist activity. 

CRF antagonists are mentioned in U.S. Patents 4,605,642 and 5,063.245 

10 referring to peptides and pyrazolones, respectively. The importance cf CRF 
antagonists is set out in the literature, e.g. as discussed in U.S. Patent 5,063,245, which 
is incorporated herein by reference. A recent outline of the different activities 
possessed by CRF antagonists is found in MJ. Owens et ah, Pharm. Rev., Vol. 43 ; 
pages 425 to 473 (1 991 ), also incorporated herein by reference. Based on the research 

1 5 described in these two and other references, CRF antagonists are considered effective 
in the treatment of a wide range of diseases including stress-related illnesses, sucn as 
stress-induced depression, anxiety, and headache; abdominal bowel syndrome; irritable 
colon syndrome; spastic colon; irritable colon; inflammatory diseases; immune 
suppression; human immunodeficiency virus (HIV) infections; Alzheimer's disease; 

20 gastrointestinal diseases; anorexia nervosa; hemorrhagic stress; drug and alcohol 
withdrawal symptoms; drug addiction, and fertility problems.. 

Certain substituted pyrroiopyrimidines have been described in the prior art. U.5 
Patent 4,229,453 describes 4-amino substituted pyrroiopyrimidines for treating CNS 
illnesses or inflammations. Robins. Can. J. Chem.. 55. 1251 (1977) describes me 

25 antibiotic tubercidin having a 7-nbcfuranosyi group attached to - 
aminopyrrolopyrimidine. German Patent Publication 3145287 refers to three 7- 
bromophenyl-5,6-dimethyl-pyrrolopyrimidines as having analgesic, sedative, ant.- 
convuisant and anti-inflammatory activity. 

The present invention relates tc a compound of the formuia 

30 z 




35 



and the pharmaceuticaliy acceotscle a: z zzzr. z~ sa::s thereof, wherein 
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B is NR.Rj, CR,R 2 R„, C(=CR 2 R.j)R„ NHCR,R 2 R n , OCR,R,R.„ SCR.RjR,.. 
NHNR,R 2 , CR 2 R n NHR,, CR 2 R„OR„ CR 2 R,,SR, r or C(0)R 2 ; 

R, is hydrogen, or C,-C 6 alkyi which may be substituted by one or tv/o 
substituents R 7 independently selected from the group consisting of hydroxy, fluoro. 
5 chloro, bromo. iodo, C,-C B alkoxy, O-C -(C,-C, alkyl), O-C NH(C,-C 4 alkyl), O-C -N(C,-C 4 

0 0 0 

alkyl)(C,-C, alkyl), amino, NH(C,-C 4 alkyl), N(C,-C, alkyl)(C,-C 4 alkyl), S(C,-C e alkyl), 

N(C,-C. alkyl)C (C,-C 4 alkyl), NHC (C.-C, alkyl), COOH, C 0(C.-C 4 alkyl), C NH(C.-C 4 

!! I ;: • 

10 0 0 0 0 

alkyl), CN(C,-C 4 alkyl)(C,-C 2 alkyl). SH. CN. NO,, SO(C,-C 4 alkyl). S0 2 (C,-C 4 alkyl; 
li 

O 

S0 2 NH(C,-C 4 alkyl), S0 2 N(C,-C 4 alkyl)(C,-C : alkyl). and said C,-C 9 alkyl may contain 
15 one or two double or triple bonds; 

R 2 is C,-C, 2 alkyl, aryl or (C,-C. c alkylene)aryl wherein said aryl is pheny . 

naphthyl.thienyl, benzothienyl, pyridyl. quinolyl. pyrazinyl. pyrimidyl, imidazolyl, furany. 

benzofuranyl, benzothiazolyl, isothiazolyl. benzisothiazolyl, thiazolyl. isoxazoly.. 

benzisoxazolyl, benzimidazolyl, triazoiyl, pyrazolyl, pyrrolyl, indolyl, pyrrolopyndy! 
20 oxazolyl, or benzoxazolyl; 3- to 8-memberec cycloalkyl or (C.-C 6 alkylene) cycioalKyi 

wherein said cycloalkyl may contain one cr two of O. S or N-Z wherein 2 is hydrcger 

C,-C 4 alkyl, benzyl or C,-C 4 alkanoyl wherein R. may be substituted independently c. 

from one to three of chloro, fluoro. or Z.-Z. a:Kyl. or one of hydroxy, bromo, iodo. C • 

C 9 alkoxy, O-C -(C,-C 5 alkyl), O-C-N.'C.-C, aiKyi)(C,-C, alkyl), S(C.-C. alkyl). NH. 

25 0 o 

NH(C,-C, alkyl), N(C,-C, alkyl) (C-C : a.k. \ C-C : alkyl)-C (C,-C 4 alkyl). NHC [Z.-Z. 

0 0 

alkyl), COOH, C 0(C,-C 4 alkyl], C \-' : :. s.'**yij- C N(C.-C 4 alkyl)(C.-C : alky : S- 

30 i; 

0 C 0 

CN. NO,. S0(C.-C 4 alkyl), SO,(C,C a.... : S3 : NH(C,-C. alkyl). S0 2 N(C.-C 4 alkyl). C ■ 
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C 2 alkyl), and wherein said C,-C 12 alkyi or C r C 10 alkylene may contain one to three 
double or triple bonds; or 

NRtRj or CR^Ru then R, and R 2 taken together with the atom to which they 
are attached may form a saturated 3- to 8-membered ring of which the 5- to 8- 
5 membered ring may contain one or two double bonds or one or two of 0 ? S cr N-Z 
wherein Z is hydrogen, C r C, alkyl, C r C, aikanoyl or benzyi; 

R 3 is hydrogen, C r C 6 alkyl, fiuoro, chloro, bromo, iodo, hydroxy, amino. 0(C.- 
C e alkyl), NH(C r C 6 alkyl), N(C r C 4 alkyl)(C r C 2 alkyl), SH, S(C,-C 4 alky!). SO(C,-C, 
alkyl), or S0 2 (C r C 4 alkyl), wherein said C r C 4 alkyl and C,-C e alkyl may ccmain one 
10 double or triple bond and may be substituted by from 1 to 3 substituents R, 
independently selected from the group consisting of hydroxy, C,-C, aikoxy. fluorc. 
chloro or C.-C 3 thioalkyl; 

R A is hydrogen, CVC 5 alkyl, fiuoro, chioro, bromo, iodo, C,-C e aikoxy, formyl. 
NH(C r C e alkyl), N(C,-C e alkyl)(C r C 2 alkyl), SO r (C r C 6 alkyl), wherein n is 0, 1 cr 2. 
15 cyano, hydroxy, carboxy, or amido, wherein said C r C s alkyis may be substituted by 
one hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C r C 4 alkyl), NH(C r C, alkyl). 

i: 

0 

N(C,-C. alkyl)(C,-C, alkyl), 0 0(0.-0, alkyl). C,-C 3 aikoxy. C.-C, tnioalky:. il-crc- 

i. 

20 0 

bromo, chloro. iodo, cyano or nitro; 

FU is phenyl, naphthyl, thienyl. benzothienyl, pyridyl, quinolyl. pyrazin," 
pyrimidyl, imidazolyl. furanyl. benzcturanyl, benzothiazolyl. isothiazcM 
benzoisothiazolyl, thiazolyl, isoxazclyl. ber.z:soxazolyl. benzimidazolyl. tnazoi, 

25 pyrazolyl. pyrrolyl. indolyl, pyrrolopyr.dy:. oenzoxazoly!, oxazolyl. pyrrclicir.. 
thiazolidinyl, morpholinyl. piperidmyl. poerazwyl. tetrazolyl, or 3- to S-memos.-sr 
cycloalkyl or 9- to 12-membered bicyc.oa.kyl. cciionally containing one or two c: : ; 
or N-Z wherein Z is hydrogen. C-C, alk-,\ C-C, aikanoyl. phenyl or benzyi. wne'e - 
each one of the above groups may oe suost::-:ed independently by from one tc r.re* 

30 of fiuoro. chloro, bromo, formyl. C-C. ax/! C-C, aikoxy or trifluoromethyl. cr one v 
hydroxy, iodo, cyano, nitro. amine. .'J- C-C alkyl). N(C,-C i alky!);C-C. a.«.- 
COO(C,-C, alkyl). 00(0,-0, alkyl). S0 ; \-C -C alkyl). SO,N{C.-C, alkyl^C-C a -. . 
SO : NH : . NHS0,(C-C 4 alkyl). SiC-C 2.:-. EC C-C alkyl). wnerem sa:d C-C a- 
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and C,-C fl alkyl may be substituted by one or two of fiuoro, chioro, hydroxy. C.-C. 
alkoxy, amino, methylamino, dimethytamino or acetyl wherein said C.-C 4 alkyl and C- 
C 6 alkyl may contain one double or triple bond; with the proviso that R= is not 
unsubstituted phenyl; 

5 is hydrogen, C,-C 6 alkyl, fiuoro, chioro, bromo, iodo, C,-C e alkoxy, formyl, 

amino, NH(C,-C fl alkyl), N(C,-C fl alkyl)(C r C 2 alkyl), SO n (C r C 6 alkyl), wherein n is 0, 1 
or 2, cyano, carboxy, or amido, wherein said C r C 6 aikyls may be substituted by one 
hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C r C d alkyl), NH(C,-C. alkyl). 

0 

10 

N(C,-C 4 alkyl)(C,-C a alkyl), C0(C r C 4 alkyl), C r C 3 alkoxy, C r C 3 thioalkyl, fiuoro. 

i: 

0 

bromo, chioro, iodo, cyano or nitro; 

R n is hydrogen, hydroxy, fiuoro, chioro, COO(C r C 2 alkyl), cyano, or CO(C,-C : 
alkyl); and 

R :2 is hydrogen or C,-C« alkyl; with the proviso that (1) B is not straight cha.n 
alkyl, (2) when R 5 is unsubstituted cycloalkyl, R 3 and R< are hydrogen, and FV :s 
hydrogen or methyl, then B is not NHR 2 wherein R 2 is benzyl or thienylmethyl, and (2) 
when R 5 is p-bromophenyl, and R 3 , R, and R 6 are methyl, then B is not methylamino 

20 

or hydroxyethyiamino. 

Preferred compounds of the formula I of the invention are those wherein 3 .3 
NR,R 2 , NHCHR,R 2 , or OCHR,R 2 , wherein R, is C r C e alkyl, which may be substitutes 
by one of hydroxy, fiuoro or C,-C 2 alkoxy, and may contain one doubie or triple bor.c 
those wherein R 2 is benzyl or C,-C s alkyl which may contain one double or triple bene 

25 

wherein said C r C 8 alkyl or the phenyl in said benzyl may be substituted by fluorc. C - 
C 6 alkyl, or C r C 6 alkoxy; those wherein R 3 is methyl, ethyl, fiuoro, chioro or methox.* 
those wherein R 4 and R g are independently hydrogen, methyl, or ethyl; and tnose 
wherein R 5 is phenyl substituted by two cr three substituents. said substituent oe>.rz 
independently fiuoro, chioro. bromo. icdo, C.-C, alkoxy, trifluoromethyl. C.-C, ak. 

30 

which may be substituted by one of hydroxy. C.-C. alkoxy or fiuoro and may have c-r 
doubie or triple bond, -(0,-0. alkyler : e)0(C,-C ; alkyl), C : -C 3 hydroxyalkyl. hyarc*. 
formyl, COO(C,-C, alkyl), -(C,-C : alkyieneiamino. or -C(0)(C.-C. alky:; 
Specific preferred compounds include 
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n-butytethyl-[2 t 5-dimethy^ 
yijamine; 

di-n-propyl-[2,5-dimethyl-7-(2 l 4 I 6-trimethyiphenyl)-7H-pyrroIo[2,3-d 
yijamine; 

5 ethyl-n-propyl-[2 t 5-dimethyl-7-(2^ 
yijamine; 

diethyl-2 t 5-dimethyl-7-(2,4 f 6-trimethylphenyl)-7H-pyrroio[2,3-d]pyrimidin-4- 
yljamine; 

n-butyl-ethyt-[2,5,6-trimethyl-7-(2,4 ( 6-trimethylphenyl)-7H-pyrrolo[2 1 3-d]py 

10 4-ylJamine; 

2.{N-n-butyl-N-[2,5<!imethyl-7-(2A 

4-yl]amino}-ethanol; 

4-(1-ethyI-propy!)-2,5 l 6-trimethyl-7-(2 ( 4 t 6-trimethylphenyl)-7H-pyrrolo[2,3- 

djpyrimidine; 

15 n-butyl-ethyl-[2 t 5-dimethyl-7-(2,4-dimethylphenyl)-7H-pyrrolo[2.3-d]pyrinnidin-4. 
yijamine; 

2 I 5-dimethyl-7-(2,4,64rimethyipheny!)-7H-pyrrolo[2.3-d]pyrimidyl-4-yl]-(T -ethyl- 
propylamine; 

2-[7-(44Dromo-2.6-dimethylphenyl)-2.5-dimethyl-7H-pyrrolo[2 t 3-d]pyrimidin-^- 

20 ylaminoJ-butan-1 -ol; 

2-(S)-[7-(4-bromo-2 l 6-dimethyiphenyl)-23-dimethyl-7H-pyrrolo[2 ) 3-dJpyrimi 

yiamino]-butan-1-ol; 

4-(1-ethyi-propoxy)-2 t 5,64rimetny!-7-(2.4,6-trimethylphenyl)*7H-pyrrolo[2.3- 

djpyrimidine; 

25 4-(1-methoxymethyl-propoxy)-2 5.5-tnmethyl-7-(2 1 4 i 6-trimethylpnenyl)-7H- 

pyrrolo[2,3-d]pyrimidine; 

4-(1-ethyl-butyl)-2,5,5-trimethyi-7.(2.4.5-trimethylphenyl)-7H-pyrrolo-[2.3- 

djpyrimidine; 

[7-{4-bromo-2.6-dimethyl-pheny!i-2 5-C!methyl-7H-pyrrolo[2.3-dJpyrimidin-4-yl]-f-- 
30 methoxymethyl-propyl)-amine: 

2-[7-(2-bromo-4 ! B-dime:hyi-pner.-,;.-2 5-c:metnyl-7H-pyrrolo[2.3-d]pyrimiain-4- 

ylamino]-butan-1-o!; 
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2-[7-(4.ethyI-2,6-dimethyl-phenyl)-2 f 5-dimethyl-7H-pyrrolo[2,3-dj 

ylamino]-butan-1-ol; 

2-[7-(2-ethyl-4 ( 6-dimethylphenyl)-2 f 5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin 

ylamino]-butan-1-ol; and 
5 2-[7-{2-fIuoromethyK6-dim^ 
4-yiamino]-butan-1-ol. 

The invention also relates to a pharmaceutical composition for the treatment of 
illnesses induced or facilitated by corticotropin releasing factor which comprises a 
compound of the formula I as defined above in an amount effective in the treatment of 

10 said illnesses, and a pharmaceutical^ acceptable carrier, and a pharmaceutical 
composition for the treatment of inflammatory disorders, such as arthritis, asthma and 
allergies; anxiety; depression; fatigue syndrome; headache; pain; cancer; irritable bowe: 
syndrome, including Crohn's disease, spastic colon and irritable colon; immune 
dysfunction; human immunodeficiency virus (HIV) infections; neurodegenerative 

15 diseases such as Alzheimer's disease; gastrointestinal diseases; eating disorders sucr. 
as anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal symptoms: drug 
addiction; stress-induced psychotic episodes; and fertility problems, which comprises 
a compound of the formula I as defined above in an amount effective in the treatment 
of said disorders, and a pharmaceutical^ acceptable carrier. Preferred compositions 

20 of the invention are those containing preferred compounds of formula i as descr.oer 
above. 

The invention further relates to a method for the treatment of illnesses inauced 
or facilitated by corticotropin releasing factor by administering to a subject in need 
such treatment a compound of formula i as defined above in an amount effective n 

25 such treatment, and a method for tne treatment of inflammatory disorders, sucr. ai 
arthritis, asthma and allergies; anxiety: depression; fatigue syndrome; headache, zzr 
cancer; irritable bowel syndrome, including Crcr.n's disease, spastic colon and :r:itac:e 
colon; immune dysfunction; human mrrvjnodeficiency virus (HIV) infsr.ic-; 
neurodegenerative diseases such as Alzneimefs disease; gastrointestinal aiseases 

30 eating disorders such as anorexia nervosa: Hemorrhagic stress; drug anc a:ccn; 
withdrawal symptoms; drug addict.on: stress-mauced psychotic episodes; and fen::-, 
problems, particularly depression and anxiety, oy administering to a suoiect in -ss: 
of such treatment a compound cf :orrru'a as ce-ned above in an an cur.: efrec: *.e 
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5 



such treatment. Preferred methods of the invention are those administering a preferred 
compound of the formula I as described above. 

The invention also relates to an intermediate compound of the formula 

0 



N' 




10 

wherein 

D is hydroxy, chloro, or cyano, 

R 4 and R 9 are each independently hydrogen, C,-C« alky!, fluoro, chloro. brcmo, 
iodo, C,-C 8 alkoxy, SO„(C,-C s alkyl). wherein n is 0, 1 or 2, or cyano, wherein said C- 
15 C„ alkyls may be substituted by one to three of hydroxy, amino, carboxy, amido. 
0 0 
NHc (C,-C 4 alkyl), NH(C,-C< alkyl), NfC.-C, alkylKC-C, alkyl), C 0(C,.C t alkyl). C-C- 

alkoxy, C,-C 3 thioalkyl, fluoro, bromo. chloro. iodo, cyano or nitro; 
20 R 5 is phenyl, naphthyl, thienyl. benzcthienyl, pyridyl, quinolyl. pyrazmy! 

pyrimidyl, imidazolyl, furanyl, benzofuranyl. benzothiazolyl, isothiazcly! 

benzoisothiazolyl, thiazolyl, isoxazoiyi. Der.zisoxazolyl, benzimidazoly:. triazoiy: 

pyrazolyl, pyrrolyl, indolyl. azaindolyl senzcxazolyl. oxazolyl, pyrrolidinyl. thiazolidiny! 

morphplinyl, piperdinyl, piperazinyl tetrazciy: or 3- to 8-memberea cycloaikyi or 5- :c 
25 12-membered bicycloalkyl, optionally cc.-.:a.n,r.g one to three of 0, S or N-Z wherein Z 

is hydrogen, C,-C 4 alkyl, C,-C t alkanoy. crenyi or phenylmethyl, wherein each of the 

above groups may be substituted ;nceoen=e-r y oy from one to three of fluoro, chicrc 
" C,-C 6 alkyl. C,-C 5 alkoxy or trifiucrcrst- y sr :^e of bromo. iodo, cyano. nitro; amine 

NH(C,-C 4 alkyl).N(C 1 -CJ(C;-C : alk, • ZZZ Z Z : alkyl). CO(C-C, alkyl). SC-NH.::.-:. 
30 alkyl). SOjN^-C.alkylXCrC, alky: ^.-.SO^C.-CJ, S(C,-C. alKyii. SO-,: -C 

. alkyl), wherein said C.-C 4 alkyl an= Z - Z. a-..: -ray be substituted oy cne or twe :• 

fluoro. chloro, hydroxy, amino, me:nyi S T. -3 : r-.etnyiamino or acetyl; witn tne previa 

that R 5 is not unsubstituted phenyl 2-- 
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R 9 is hydrogen, C.*C 5 alkyl or chloro; with the proviso that when (a) R, and R, 
are methyl, R 3 is hydrogen and D is hydroxy, then R 5 is not phenyl (1) substituted by 
one of halogen, nitro, C,-C 5 alkyl, C,-C 5 alkoxy, or trifluoromethyi, and optionally in 
addition substituted by one or two of halogen, C,-C 6 alkyl or C,-C e alkoxy, or (2) di-or 
5 trisubstituted by one of nitro or trifluoromethyi and one or two of halogen, C,-C 9 alkyl 
or C T -C 6 alkoxy, and (b) when D is chloro, R 4 and R 9 are hydrogen, and Rc is C.-C- 
alkyl, then R 5 is not unsubstituted cyciohexyi; and a compound of the formula 



Q R 4 



10 




V I I 



Rc 

15 

wherein 

Q is C(0)CHR 1 R 2 or cyano; 

r 1 is hydrogen, or C r C e alkyl which may be substituted by one or two 

substituents R 7 independently selected from the group consisting of hydroxy, fuorc 
20 chloro, bromo, iodo, C r C 9 alkoxy, S(C.-C f alkyl). or nitro, and said C.-C. alky! m 2 . 

contain one or two double or triple bonds; 

R 2 is C r C 12 alkyl, aryl or (C.-C. : alkylene)aryl wherein said aryl is pher.y. 

naphthyl.thienyl, benzothienyi, pyridyl. quinolyl. pyrazinyl, pyrimidyL imidazolyl. furany. 

benzofuranyl, benzothiazolyl, isothiazolyl. benzisothiazolyl, thiazolyl. isoxazoM 
25 benzisoxazolyl, benzimidazolyl.triazoiyi. pyrazolyl, pyrrolyl. indolyl, azaindolyl, oxazo;. 

or benzoxazolyl; 3- to 8-membered cycioalfcyi or (C r C 6 alkylene) cycloalkyl. where ~ 

said cycloalkyl may contain one or two of 0. S cr N-Z wherein Z is hydrogen. C-C. 

alkyl, benzyl or C,-C« alkanoyl, wherein = : may oe substituted independently by irz~ 

one to three of chloro. fluoro, or C-C alKyi. cr one of hydroxy, bromo. iodo. C-C 
30 alkoxy, S(C r C 5 alkyl), or nitro, ana wnere:n sa.d C r C, : alkyl or C-C : alkylene ma. 

contain one to three double or triple Donas: cr 

R 4 and R 5 are each indepencer.::y rysrogen. C-C alkyl, flucrc. chloro. ororr : 

iodo, C-C alkoxy, amino. SO.(C-C a:k >: v.-e-e.n n is 0 1 or 2. cyano. wnere-. 32 : 
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Cy-C 6 alkyl may be substituted by one C,-C 3 alkoxy, C^-C^ thioalkyl, fiucro. bromo. 
chioro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyl, thienyl, ben2othienyl, pyridyl, quinolyl, pyrazinyl, 
pyrimidyl, imidazolyl.furanyl, benzofuranyl, benzothiazolyl, isothiazolyi, benzisothiazolyl, 
5 thiazolyl, isoxazoiyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazoiyl, pyrrolyl, indolyl, 
azaindolyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, morpholinyl, piperidinyl, 
piperazinyl, tetrazolyl, or 3- to 8-membered cycioaikyl or 9- to 12-memb.ered 
bicycloalkyl, optionally containing one to three of 0, S or N-Z wherein 2 is hydrogen. 
C t -C 4 alkyl, C,-C 4 alkanoyl, phenyl or phenytmethyl, wherein each one of the above 

10 groups may be substituted independently by from one to three of fluoro, chioro, C,-C £ 
alkyl, C,-C 6 alkoxy or trifluoromethyl, or one of bromo, iodo, cyano t nitro, amino 
NH(C r C 4 alkyl), N(C : -C 4 )(C r C 2 alkyl), C00(C,-C 4 alkyl), C0(C.-C 4 alkyl), S0 3 NH(C,-C, 
alkyl), S0 2 N(C r C 4 atkyl)(C r C 2 alkyl), S0 2 NH 2 , NHS0 2 (C,-C 4 alkyl), S(C-C e alky!;. 
S0 2 (C r C 6 alkyl), wherein said C,-C 4 alkyl and C r C 6 alkyl may be substituted by one 

15 or two of fluoro, chioro, hydroxy, amino, methylamino, dimethylamino or acetyl; with the 
proviso that is not unsubstituted phenyl; and R. 6 is hydrogen or C(0)C : -C 5 alkyl, 
with the proviso that when Q is cyano, R d and R 5 are not both methyl. 

Whenever reference is made to alkyl, this includes both straight and branched 
chain alkyl. 

20 - whenever reference is made herein to 3-to 8-membered cycioaikyl or 9- to 12- 

membered bicycloalkyl containing one to three of 0, S or N-Z, it is understood iha: :he 
oxygen and sulfur ring atoms are not adjacent to each other. The three memberec 
cycioaikyl has just one 0, S or N-Z. An example of a six-membered cycioaikyl havir.c 
0 and N is morpholinyl. 

25 Whenever R 2 or R 5 is a heterocyclic group, the attachment of the group :s 

through a carbon atom. 

Whenever reference is made herein to C y -C. alkyl or C,-C 5 alkyl which "ma-, 
contain one or two doubie or triple conds" n the cefinitions of R. R : and R-. i: 
understood that at least two carbons are present in the alkyl for one douDle or tr:oi* 

30 bond, and at least four carbons for two couble and triple bonds. 

Whenever an alkoxy group, e.g. in the definitions of R, and R... may have t 
double or triple bond, it is understood tnat such couble or triple bond is not direc: . 
attached to the oxygen. 
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The compounds of formula I wherein 3 is NR,R 2 , NHCR,R,R :: . OCR.R-.R... 
SCR 1 R 2 R n , or NHNR,R 2 , and R 3 is hydrogen, C.-C £ alkyl orchloro (hereafter R 3 ) may 
be prepared by reaction of a compound of the formula 

D 




R 5 

10 

wherein D is CI, and R 4( R 3 and R 5 are as defined above with reference to formula ;. 
with a compound of the formula BH wherein B is as defined immediately above. The 
reaction is carried out in a solvent in the presence of a base at a temperature of 
between about 0° to about 150°C. Suitable solvents are organic solvents such as 

15 acetonitrile, dimethylsulfoxide, acetone, C,-C 15 alkyl alcohol, tetrahydrofuran. 
chloroform, benzene, xylene or toluene, preferably acetontrile or dimethylsulfoxide. 

When B is NR,R 2 , NHNR,R 2l or NHCR,R 2 R n , an excess of BH is used. Other 
bases such as potassium carbonate or tri-(C.-C 5 )a!kyl amine may be used instead. The 
reaction is carried out at a temperature of aoout 75° to 150°C. When the reaction is 

20 carried out in the presence of a base, such as sodium hydride or potassium C.-C_ 
alkoxide, a molar equivalent of the amine is used. When B is OCR,R 2 R n or SCR, R ? R,. 
a base which is capable of deprotcnation of BH may be used, such as an alkaii metai 
hydride such as sodium or potassium hyoride. or an organometailic base sucn as 
sodium diisopropylamide, sodium b:$(tnmethylsily)amide, lithium diisopropylamide. 

25 lithium bis(trimethylsily)amide. sodium C.-C. aikoxide or n-butyiithium. The solven: 
used is dry tetrahydrofuran, dime*hyisu:fcxide. methylene chloride, or toluene, and tne 
reaction temperature is between abo-t -75 : C ar.c the reflux temperature of the reacito- 
mixture, preferably 0°C to 80°C. 

The compounds of formula I wnerem.R, is the groups other than R 3 (hereaner 

30 R, 0 ) may be prepared by reacting a ccrrocunc of the formula I wherein R 3 is chlcrc 
with a nucleophiie of the formula R...- w:;r. or without an organic or inorganic oase 
Suitable bases include sodium, sodr.r- =e and alkali meta! hyaroxide sucn 2£ 
potassium hydroxide, and weaker oases s-c-; as ootassium carbonate or trieihyiamir r- 
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The latter are generally used when R 1C H is alkanol, C r C 6 alkanethiol. an amine, e.g. 
NHfC^Cg alkyl), or tetrahydrobutyl ammonium fluoride. Suitable solvents are 
dimethylsulfoxide, acetonitrile, C,-C s alkyl alcohol, tetrahydrofuran, benzene, toluene 
or methylene chloride. 
5 The compounds of formula II wherein D is chloro may be prepared by reacting 

the corresponding 4-hydroxy compound of formula III (not shown) with an excess of 
phosphorus oxychloride or thionyl chloride at temperatures between about 60 to 
140°C, conveniently at the reflux temperature of the reaction mixture. When the 
reaction is carried out in a solvent, suitable solvents are halogenated alkanes. such as 
1 0 methylene chloride or chloroform. The reaction may be in the presence of a base such 
as N.N-diethylaniline, trimethylamine or potassium carbonate. 

The compounds of formula 111 wherein R 3 is hydrogen may be prepared by- 
reaction of a compound of the formula 



15 




T v 



20 * = 

wherein R 4) R s , and R e are as defined with reference to formula I with formic acid a: a 
temperature between about 60 to 140°C. preferably at the reflux temperature cf tne 
reaction mixture. 

25 The compounds of formula III wnerem R ? is C.-C e alkyl (hereafter R.,) may ce 

prepared by reacting a compound cf fcrmuia IV with R, 3 COOCOR. 3 in R.,C00H c 
R 13 CO(OC r C 2 alkyl) 3 in acetic acid cr an appropriate organic solvent such as etny< 
acetate or toluene, at a temperature between 25° to 120°C, preferably at the rei..-- 
temperature of the reaction mixture. Tr-e compounds of formula 111 wnerem = 3 ,s 

30 hydroxy may be prepared by reacting a ccrr.oound cf formula IV with chiorosulicn.- 
isocyanate in an appropriate solver.: at temoerature Detween -78 :o :00-Z 
preferably at -20° C to 60°C. followed zy ac:i hydrolysis. The apprconate sever.!: 
include methylene chloride. d:metn>: —-r.a.mi-e. tetrahydrofuran. a-d toiue^ 
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preferabty dimethyl formamide or methylene chloride. The above formed compounds 
wherein R 9 is hydrogen, C,-C e alkyl or hydroxy may be heated in aqueous acid to give 
the compounds of formula III. The appropriate aqueous acids are 85% phosphoric 
acid, hydrochloric acid, sulfuric acid, or acetic acid, preferably 85% phosphoric acid. 
5 The reaction is generally carried out at about 25 to 150°C, preferably 80 to 130°C. 
Alternatively, the formed compounds may be heated with phosphorous pentoxide and 
N,N-dimethylcycIohexanamine at about 150 to 200 °C. 

The compounds of formula IV may be prepared by conventional methods. 
The compounds of formula I wherein 3 is CR,R 2 R n and R 3 is hydrogen. C.-C £ 
1 0 alkyl, or hydroxy (hereafter R,J may be prepared, as depicted in Scheme 1 , by heating 
a compound of the formula VI, wherein R 14 is hydrogen, C r C 5 alkyl or amino, R,, R : . 
Rn. R 4 . R 5 . and R 6 are as defined above, and Y is CR^R,,, with ammonium chloride 
and R u CONH 2 at reflux temperatures. 

Scheme 1 

15 



o 




R 5 



The compounds of formula ! wherem B is CR,R 2 R n as defined above witr. 

reference to formula i and R 3 is as aefmes aoove with reference to formula I, other tnan 

hydrogen, C r C 6 alkyl, or hydroxy, may be orepared by reacting the 2-chloro derivatives 
25 of formula I wherein R 3 is chloro (formula !-3 not shown) with a nucleophile of iormu.a 

R 15 H with or without an organic or mrgar:: oase by the method described previous!; 

for the reaction with R, 0 H, wherein = . .s F. ::nertnan hydrogen. C.-C e alkyl, hyarox-. 

and chloro. The compounds of :cr~- a 5 -ay be prepared by a metnod analogue 

to that for the conversion of compounds : '.o compounds II wherein D is cnlcr- 
30 The compounds of formula Vi ~a. ce orepared. as shown in Scheme i. stamn; 

from compounds of the formula V :v ^er::s analogous to those for tne converter. 

of compounds IV to compounds I i 
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The compounds of formula V may be prepared by methods analogous to The 
conventional methods used for the preparation of compounds of formula IV by using 
YCOCH 2 CN instead of malonitrile, wherein Y is CR,R 2 R.,. 

The compounds of formula I wherein B is C(0)R 2 may be prepared by reacting 
5 a compound of formula II wherein D is cyano with a Grignard reagent containing group 

R a , e.g. R 2 MgCl f or R 2 MgBr. 

The compounds of formula I wherein B is CR,R 2 R n , C(C = CR 2 R 12 )R,, 
CR 2 R n NHR 1( CR 2 R n OR„ CR 2 R„SR. or C(0)R 2I and R 3 is R 9 as defined above with 
reference to formula II, may be prepared as depicted in Scheme 2. 
10 Scheme 2 




The compounds of formula II wherein D is cyano and R 4 , R 5 , R 5 and R ? are as 
defined above, prepared by reacting the corresponding compound wherein D is chicrc 

20 with potassium cyanide in dimethylsulfoxide, are reacted with a Grignard reager: 
containing group R, as defined above to form the compound of formula VII. Fur.ns* 
reaction of the compound of formula VII with a Grignard reagent containing group - 
as defined above provides the compouna of formula IC. Corresponding comso-r:.. 
of formula ID wherein B is CR,R 2 R, , or C( = CR, R, 2 )R. may be prepared by convenrc - 1 

25 methods. Thus, reaction of IC with an acid, such as concentrated sulfuric ac.c z- 
hydrochloric acid, gives a compound of formula ! wherein B is C( = CR : R i: ;R. 
Hydrogenation of a compound wherein 3 :s C{ = CR 2 R 12 )R, using Pd/C or plating 
oxide catalyst gives a compound I wnerem 3 .s CHR^. Reaction of a comDC-: 
wherein B is CR.R.OH with dietr.yiammo sulfur trifiuoride or triohenylphosD- r , 

30 carbontetrachloride affords a comppjnc wrerein 3 is CR.R : F or CR.R : CI respec: .s 
When the compounds of tr.e invention contain one or more chirai centers : : 
understood that the invention inciuaes re racemic mixture and tne incivc-i 
diastereomers and enantiomers oi sum ccmcouncs. 
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The acid addition salts of the compounds of formula I are prepared in a 
conventional manner by treating a solution or suspension of the free base of formula 
I with one chemical equivalent of a pharmaceutical^ acceptable acid. Conventional 
concentration or crystallization techniques are employed in isolating the salts. 
5 Illustrative of suitable acids are acetic, lactic, succinic, maleic, tartaric, citric, gluconic 
ascorbic, benzoic, cinnamic, fumaric, sulfuric, phosphoric, hydrochloric, hydrooromic. 
hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p- 
toluenesulfonic, mandelic, di-p-toluoyl-L-tartaric and related acids. 

The novel compound of the invention of formula I may be administered alone 

10 or in combination with pharmaceutical^ acceptable carriers, in either single or multiple, 
e.g. up to three, doses. Suitable pharmaceutical carriers include inert solid diluents or 
fillers, sterile aqueous solution and various organic solvents. The pharmaceutical 
compositions formed by combining the novel compounds of formula I and the 
pharmaceutical^ acceptable carriers are then readily administered in a variety of 

15 dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and the 
like. These pharmaceutical compositions can, if desired, contain additional ingredients 
such as flavorings, binders, excipients and the like. Thus, for purposes of oral 
administration, tablets containing various excipients such as sodium citrate, caiciurr. 
carbonate and calcium phosphate may be employed along with various disintegrants 

20 such as starch, alginic acid and certain complex silicates, together with binding agents 
such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating 
agents such as magnesium stearate, sodium lauryl sulfate and talc are often useful for 
tabletting purposes. Solid compositions of a similar type may also be employed as 
fillers in soft and hard filled gelatin capsules. Preferred materials for this include lactose 

25 or milk sugar and high molecular weight polyethylene glycols. When aqueous 
suspensions or elixirs are desired for oral administration, the essential active ingrec.e-* 
therein may be combined with various sweetening or flavoring agents, coloring mane- 
or dyes and, if desired, emulsifying or susoendmg agents, together with diluents s-=r 
as water, ethanol, propylene glycol, glycerin and combinations thereof. 

30 For parenteral administration, solutions of the novel compound of formuia : - 

sesame or peanut oil, aqueous propylene glycc!. or in sterile aqueous solution may :? 
employed. Such aqueous solutions snculd De suitably buffered if necessary ana 
• liquid diluent first rendered isotonic w::r. sufficient sanne or glucose. Tnese oan 
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aqueous solutions are especially suitable for intravenous, intramuscular, subcutaneous 
and intraperitoneal administration. The sterile aqueous media employed are all readily- 
available by standard techniques known to those skilled in the art. 

Additionally, it is possible to administer the compounds of the present invention 
5 topically when treating inflammatory conditions of the skin and this may be done by 
way of creams, jellies, gels, pastes and ointments in accordance with standard 
pharmaceutical practice. 

The effective dosage for the compound of formula I depends on the intended 
route of administration and otner factors such as age and weight of the patient, as 
10 generally known to a physician. The dosage also depends on the illness to be treated. 
The daily dosage will generally range from about 0.1 to 50 mg/kg of the body weight 
of the patient to be treated. For treatment of inflammatory diseases about 0.1 to about 
100 mg/kg will be needed, for Alzhetmers disease, about 0,1 to about 50 mg/kg, as 
well as for gastrointestinal diseases, anorexia nervosa, hemorrhagic stress, drug and 
1 5 alcohol withdrawal symptoms, etc. 

The methods for testing the compounds for formula I for their CRF antagonist 
activity are according to the procedures of Endocrinology, 116, 1653-1659 (1985) and 
Peptides, 10, 179-188 (1985) which determine the binding affinity of a test compound 
for a CRF receptor. The binding affinities for the compounds of formula !. expressed 
20 as IC 50 values, generally range from about 0.2 nanomolar to about 10 micromoiar. 

The following Examples iiiustrate the invention. The foliowing abbreviations are 
used: Ph=phenyl, Me=methyi. Bu = butyl. Et = ethyl, Pr=propyl. 

Ex amp e 1 

A. 2-amino-4-methvM-(2.4,6-:r;mgthvlDhenvnpvrrote-3-carboniirile 
25 A mixture 2-(2-bromo-1-methyl-ethyiiaene)-malononitrile and 2,4,6-trimethylaninne 

(17.330 g, 91 .24 mmol) in 40 mL of isoprooanc! was stirred at room temperature for 1 5 
hours. The reaction mixture was cor.cen::a:e2 :o dryness and diluted with chloroform 
and water. The chloroform layer was r.e-trai.zed with dilute sodium hydroxiae anc 
washed with brine, separated, onea a— :o~;entrated to give 33.000 g of Drown o:./ 
30 solid. The solid was purified through s ::c» ge: column chromatograpny to give 9.35 c 
(47.5%) of the title compound as an o:a~CT-ye!;ow solid. T H NMR (CDCUi 6 2.0(s.5.-. 
2.15(s,3H). 2.35(s,3H), 3.75(brs.2Ki. 5 S s 1H 5.95(s.2H) ppm. 
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B. N-r3-cvano-4'methvt-1-(2.4.6-trimethylDhenvn-1H-pvrrol-2A f l1'acetamid5 
A mixture of the purified compound of step A (3.000 g, 12.54 mmol) and acetic 

anhydride (1.410 g, 1.31 ml, 13.82 mmol) in 3 mi of acetic acid was refluxed for 45 
minutes, cooled and poured onto crushed ice and extracted with ethyl acetate. The 
5 organic layer was neutralized, dried and concentrated to give 3.71 g (105%) of dark- 
pink glass foam. 'H NMR (CDCI 3 ) 6 1.95(s,6H), 2.2(s,3H), 2.32 (s,3H), 6.2(s.1H), 
6.8(brs, 1H, NH), 6.9(s,2H) ppm. 

C. 2.S-dimethvl-7-f2.4.6-trimethvlohenvl)-3.7-d!hvdro-pvrrolOi2.3-dlDvrimidin- 

4-one 

1 0 A suspension of the compound of step B (3.200 g, 1 1 .38 mmol) in 3 ml of 85% 

phosphoric acid was immersed in an oil bath preheated to 130° C for 30 minutes. The 
reaction mixtures was cooled and poured onto crushed ice and stirred until solid 
formed and ice melted. The solid was filtered, washed with water to give a tannisned 
solid, the title compound, which was purified through silica gel column chromatography 

15 to give a tan solid. 1 H NMR (CDCU) 6 1.92(s.6H), 2.32(s.3H), 2.41 (s.3H). 2.45(s,3H;, 
2.46(s,3H), 6.42(d,1H), 6.95(s,2H) ppm. 

D. 4-chloro-2.5-dimethvU7-f2.4,6-trimethvlphenvl)-7H-pyrrolo-f2.3' 

dlpvrimidine 

A mixture of the compound of step C (1.030 g, 3.67 mmol) and POCU (3 m.i 
20 was heated at reflux for 2.5 hours and cooled. The reaction mixture was pcurea \r.\z 
ice-water and extracted with ethyl acetate. Tne organic layer was washed with dilute 
sodium bicarbonate and brine, dried over annydrous sodium sulfate, and concentrated 
to dryness to give the title compound as a tan solid which was purified through saca 
gel to give an off-white solid. 'H NMR (CDC!,) 6 1.90(s,6H), 2.35(s.3H), 2.50(s.3h; 
25 2.65(s,3H), 6.78(s,1H), 7.00(s,2H) ppm. 

EXAMPLE 2 

A. 2-amino-4.5-dimethyt-l"'2 ~ c-tnmethvlohenyiM H-pyrrole-3-carbcritr r 
A mixture of 3-hydroxy-2-buianone :* 00.000 g. 1.135 mol), 2.4.6-:rime:hyian;-r 
(153.225 g, 1.135 mol) and p-toluenesulfcr.ic acic (0.570 g) in 500 ml of benzene v.a- 
30 refluxed using a Dean-Stark trap to remove water. After 2 nours.maionontiriie (75.C::- 
g, 1.135 mol) was added and the mixture was refluxed for an additional 10 hours ur: 
all the staring material was consumed. The reaction mixture was cooiec and orecioita:- 
formed and filtered. The solid was wasr.ed w:tr, a minimum amour, of et.nar.c! 
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solid was diluted with 500 ml of benzene and product was dissolved. Some undesired 
product was insoluble and was filtered off. The filtrate was concentrated to give a tan 
solid which was recrystallized from ethanoi to give 130.260 g of off-white crystals. 'H 
NMR (CDCI 3 ) 6 1 .68(s,3H), 1 .93(s.6H), 2.05(s,3H), 2.31 (s,3H), 3.62(brs,2H), 6.95<s,2H) 
5 ppm. 

B. N-r3-cvano-4.5-dimethvl-1-f2.4,6-trimethvphenvn-1H-Dvrrol-2-yll- 
acetamlde 

The title compound was prepared as a tan solid by the procedure analogous 
to that of Example 1A starting with the compound of step A and acetic anahydriae in 
1 0 acetic acid. The crude material was pure and used directly for the next cyciization step. 
'H NMR (CDCI3) 6 1.75(s,3H), 1.80(s.6H). 1.95(s.3H), 2.18(s,3H), 2.30(s.3H). 6.60{brs. 

1H), 6.93(s,2H) ppm. 

C. 2.5.6-trimethvl-7-(2.4.6-trimethvlDhenvl)-3.7-dihvdro-pvrrolf2.3-dlDvrimidin- 

4-one 

15 A mixture of the compound of step 3(157.600 g. 0.53 mo!) and 100 mi of 35% 

phosphoric acid was heated for 0.5 hours in an oil bath at a temperature of 1 30°C. All 
the starting material was consumed and the desired product formed. The mixture was 
cooled, poured into 1200 ml of ice-water, and stirred. Precipitate formed and was 
filtered. The solid was washed with water, dried overnight to give 1 13.220 g of the title 

20 compound as brick-pink solid. 'H NMR (COCUJ 6 1.85(s.6H), 1.87(s,3H), 2.34(s.3H 
2,41 (S.3H), 2.44(s,3H), 7.00(s,2H) ppm. 

EXAMPLE 3 

A 2-amino-4.5-diethyl- 1 -'2 ~ 5-ir:netnvlohenvlM H-Dvrrole-3-carbonitnse 
The crude material of the title comocund was prepared as an oil oy tr.e 
25 procedure analogous to that of Examce 2A starting with 4-hydroxy-3-hexanone. Tne 

crude material was used directly for tne -ex: station step without further purificaii" 
B, N-f3-cvano-4.5-diet^v : -'- 1 4 f :* ^r'hviphenvlH H-pvrrol-2-vn-aceiamiCr 
The title compound was crecare:: ss in oil by the procedure of Exampie v- 

starting with the compound of aoove ser - a- 3 acetic anhydride in acetic ac.c T-* 
30 crude material was purified througn s.acc cr-mn cnromatograpny using cnlcrcrc- 

as eluentto give the title compouna as ar. c ~ N.MR (CDCK) 6 0.85(t.3H). i.26{t.3.-i 

1.92(s,6H), 2.19(s f 3H), 2.23(q.2H). 2 33 s 3H 2 5S(q.2H). 5.95(s ( 2H) ppm. 
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C. 2-methvl-5,6-diethvl-7-f2.4.6-trimethvlphenvn-3.7-dihvdro-pvrrolof2.3- 
dlpyrimidin-4-one 

The title compound was prepared as a brown solid by the procedure of Example 
2C starting with the compound of above step B and 85% phosphoric acid. The crude 
5 material was used directly for the next chlorination reaction without further purification. 

EXAMPLE 4 

The following compounds were prepared according to the method of Example 
1 starting from the corresponding 2,5,6-trialkyl-7-(2 ( 4,6-trimethylphenyl)-3,7-dihydro- 
pyrrolo[2,3-d]pyrimidin-4-one. 
10 4-chloro-2,5.6*trimethvl-7-(2.4.6'trimethylphenvn-7H-Pvrrolo[2.3-d1pvrimidine - 

a tan solid. 'H NMR (CDCI 3 ) 6 1.81(s.6H), 1.99(s,3H), 2.35(s,3K). 2.46(s.3H; 
2.59{s,3H), 7.01 (s,2H) ppm. 

4^hloro-2-methvl»5.6<lieth^ • 
a tan solid. NMR (CDCI 3 ) 6 0.96(t,3H), 1 .31 (t,3H), 1 .85<s,6H), 2.38{s.3H). 2.46(q.2r.; 
15 2.62(s,3H), 2.62(s.2H), 2.92(q,2H), 7.02(s.2H) ppm. 

EXAMPLE 5 

Butvl-ethvl-r2.5-dlmethvl-7-f2.4.6-trimethvlphenvl^7H-pyrrolof2.3-d1pvrimidin-4- 
vllamine 

A mixture of 4-chloro-2,5-dimethyl-7-(2.4,6-trimethylphenyl)-7H-pyrrolc[2 3- 
20 d]pyrimidine (1 .000 g, 3.36 mmol) and N-ethyibutylamine (3.400 g. 33.60 mmch ir. 5 - 
of dimethylsulfoxide was heated to refiux tor i .5 hours. The mixture was codec 2- 2 
treated with water and a few drops of 2 N HCI to pH 6.5 and extracted wi:r. e:n. 
acetate. The organic layer was separated, washed with dilute sodium bicarocr.atr 
brine, and dried over sodium sulfate anhydrous and concentrated to dryness 
25 residue was purified through silica gei cclumn chromatography to give 995 mg '3* : - 
yield) of the title compound as an c- .-: NMR (CDCI 3 ) 6 0.90 (t,3K), 1.23.': 3- 
1.35(m t 2H), 1.60-1.70(m,2H). 1.92(s 5K' 2 2Z:s 3H). 2.40(s I 3H) ( 2.46(s.3H). 3 58.:. 2- 
3.66(q,2H), 6.55(s,1H). 6.95(s.2H) ppm Tne —responding hydrogen chloride sail 
prepared as a white crystals after recrystalhzat.on from ethyl acetate. ] H NMR .*D : C : 
30 o.90(t,3H), 1 .34(m,5K) : 1 .75(m.2H). 1 9C:s.5*}. 2.37(s.3H), 2.48(s,3H), 2.55(s.3H: 3 z I 
.3.94(m.4H), 7.09(s,2H) ppm. 



WO 94/13676 



PCT/US93/107I5 



-19- 



EXAMPLE 6 

The following compounds were prepared starting with the appropriate amine and 
the. appropriate 4-chloro-2,5,6-trialkyl-7-(substituted phenyl)-7H- 
pyrro!o[2,3-d]pyrimidine and employing the general procedure of Example 5. 




L H -. 



10 



B 


R, 


R* 




I 

'H NMR (CDCl 3 ) <5 (ppm) j 


NMe 2 


Me 


Me 


Me 


1 .82(S,6H), 2.00(s,3H) 2.33(s.3K) !* 
2.40(s.3H). 2.90(S.3H), 3.58(s.SH;. } 
7.03(S,2H) i 


NEt 2 


Me 


Me 


Me 


1.22(t.6H). 1.84(S,6H). 1.94(s.3Hj. 
2.35(s.3H). 2.38(s,3H), 2.55(s.3H.;, 
3.60(q.4H), 6.98(s,2H) 


N(n-Pr) 2 


Me 


Me 


Me 


0.90(t,6H), 1.68(q.4H), 1.55(s,6H. j 
1.95(s.3H), 2.35(s.3H). 2.39(s.3h ; , ' 
2.48(S,3H), 3.53(q,4H). 6.99(s,2h; . 


N-(n-Bu) 2 


Me 


Me 


Me 


0.88(t,6H), 1.30(m.4H). 1.6l(m.4r:;. 
1.82(S,6H), 1.92(S.3H), 2.30(s.3H. 
2.34(s.3H), 2.47(s.3H), 3.50(t,4H:. 
6.95(s,2H) 


EtN(n-Pr) 


Me 


Me 


Me 

! 


0 92(t,3H). 1.20(t,3H), 1 64(m.2r-:: 
1.85(s.6H), 1.94(s,3H) ; 2.35{s.3ri ; 
2.38(S,3H). 2.47(S.3H). 3.49(t.2H ; 
3.59(q.2H). 6.99(s.2H) 


EtN(n-Bu) 


Me 


Me | Me 

i 

i I 


0.90(t,3H), 1.19(t,3K). '.32(m.2l-. 

1.60(m,2K). 1.83(s.6H). 1.92(s.3-i 
! 2.33(s.3H), 2.35(S.3H). 2.45(s.3-: I 
! 3.51 (t.2H). 3.58(q.2H). c.96fs.2r.. 



15 



20 



25 



30 
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5 



15 



25 



B 


R 3 




R 6 


'H NMR (CDCI 3 ) 6 (ppm) 


EtN(CH 2 ) 2 OH 


Me 


Me 


Me 


1.25(t,3H), 1.78(s,6H), 1.90(s,3H), 
2.30(s,3H), 2.36(s,3H), 2.40(s,3H), 
3.64(q,2H), 3.75(m,2H), 3.86(t,2H), 
6.96(s,2H) 


(n-Bu)N(CHj) 2 OH 


Me 


Me 


Me 


0.95(t,3H), 1.35(m,2H), 1.71(m.2H), 
1.81(s,6H). 1.92(s,3H), 2.31 (s,3H), 
2.37(S,3H), 2.44(s,3H), 
3.55(dd,2H), 3.72(t,2H), 3.87(t,2H), 
6.95(S.2H) 


MeN(CH 2 CHMe 2 ) 


Me 


Me 


Me 


0.89(s,3H), 0.91(s,3H), 1.81(s,6H), 
1.91(s,3H). 1.96-2.10(m,1H), 
2.32(S,3H). 2.35(S ; 3H), 2.43(s,3H), 
3.11(s.3H). 3.32(d,2H). 6.95(s,2H) 


[X^N(n-Fr) 


Me 


Me 


Me 


0.35(dd,2H), 0.47(m,2H), 
0.90(t.3H), 1.10(m,1H), 1.67(m.2H), 
1.83(s,6H), 1.93(s,3H). 2.33(s,3Hj. 
2.37(s,3H), 2.45(s,3H), 3.41 (d,2H), 
3.62(t,2H), 6.97(s,2H) 


N(CH 2 CH=CH) 2 


Me 


Me 


Me 


1.85(s,SH). 1.96(s,3H), 2.36(s,3H), 
2.39(s,3H), 2.49(S,3H), 4.18(d,4H), 
5.20-5.32(m,4H), 5.90-6. 10(m.2H}, 
7.00(s,2H) ;: 


MeN-CHMe(Et) 


Me 


Me 


Me 


0.87(t.3H), 1.29(d.3H), 1.4.- 
1.8(m.3H), 1.82(s,3H). 1.86{s.3Hj 
1.95(S,3H). 2.35(S,3H). 2.37(s.3.Hj. . 
2.47(s,3H), 3.02(s,3H). 4.34(m,1H), 
6.99(s,2H) ; 


N(CH 2 CH 2 OH) 2 


Me 


Me 


Me 


1.59(brs,2H), 1.81 (s,6H), 
1.94(s.3H), 2.34(s,3H). 2.39(s.3H), 
3.80-3.95(m,8H), 6.98(s,2H) 


HO(CH 2 ) 3 N(CH 2 ) 2 OH 


Me 


Me ' Me 


1.80(S.6H), 1.93(S,3H). 1.90- 
2.00(m,2H), 2.33(s.3H). 2.39(s.3H). ! 
2 43(s.3H), 3.65(t,2H). 3.70- 
3.85(m,2H), 3.89{m.2H). 6 98(s.2H) 


(n-Bu)N(CH 2 CH 2 OMe) 


Me 


Me ! r. 

i 
i 

i 
t 


0.91 (t,3H), 1.31 (m,2H). 1.67(m.2H). , 
1 .90(S.6H). 2.32(S,3H), 2.41 (s,3Hj. r 
2.42(s.3H), 3.36(s,3H): 3.50- j 
3.70(m,4H), 3.82(t.2H). 6.55(s,1M). ! 
S95(s.2H). . 
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5 



25 



B 


R 3 




R 6 


'H NMR (CDCIj) 6 (ppm) 


p-Me-PhCHjN(CHj)jOH 


Me 


Me 


H 


1.80(m,2H), 1.90(s,6H), 2.20(s,3H). 
2.30(s,3H). 2.34(s,3H). 2.49(s,3H), 
3.54(t.2H), 3.82(t,2H). 4.90(s,2H), 
6.58(s.1H). 6.95(s.2H), 7.10- 


EtN(n-Pr) 


Me 


Et 


Et 


0.93{t,6H}. 1.1-1.3(m,6H). 
1.68(m,2H), 1.88(s.6H). 2.36(s,3H), 
2.42(q,2H), 2.49(S,3H). 2.80(q.2H). j 


EtN(n-Bu) 


H 


Me 


Me 


0.91 (t,3H). 1 .23(t,3H). 1 .30(m.2H). j 
1.62(m,2H), 1.89(s,6H). 2.30(s,3H), i! 
2.44{S.3H). 3.58(t,2H), 3.65(q,2H), |' 
o.67(S,in), o.95(S,<dn). o.<:y(S,in) | 


EtN(n-Pr) 
(HCI salt) 


Me 


Me 


H 


0.93(t.3H), 1.25(t,3H), 1.70(m.2H), [ 
1 .91 (s,6H), 2.33(s,3H). 2.42(s,3H). : 
3.55(m.2H). 3.69(m,2H), • 

6.58{s,1H), 6.95(S t 2n) 


N(n-Pr) 2 


Me 


Me 


H 


0.90(t,6H), 1.65(m,4H), 1.90(s t 3H), 
2.30(s,3H), 2.40(s,3H). 2.45(s,3H), 
3.5-3.6(m.4H), S.SSfs.lH), 
5.93(S,2M) 


N(CH : CH=CHj)j 


Me 


Me 


H 


1.90(s.6H). 2.30(s,3H). 2.40(s,3K;. ! 
2.48(s.3H), 4.20(d : 4H), 5.15- 
5.30(m.4H) ( 5.09-6. 10(m.2H). 
5.55(s.lH), 6.95(s.2H) 


EtN(CH 2 CH(CH 3 ) 2 ) 


Me 


Me j h 

i 

i 
I 


0:95(t,3H), 1.23(t,3H), 1.95(s,6hi 
2.1l(m t lH). 2.35(s.3H), 2.46(s.3H). 
2.50(s,3H), 3.44(d.2H). 3.68(q,2H; 
; 6.59(S,1H), 6.98(s,2H) 


EtN(CH 2 C(Me)=CH 2 ) 


Me 


Me 


H | 1.21(t,3H), 1.73(d,3H), 1.93(s.6H;. 
I 2.34(s.3H), 2.42(s,3H). 2.48(s.3Ki. 
i 3.63(q.2H). 4.18(s.2H). 4.95(s.1-; 
i 5.C5IS.1H). 6.58(s,1H). 6.97{s.2h. 


EtN(CH 2 ) 2 N(CH 3 ) 2 


Me 


M. j - 

I 

i 


1.26(t.3H). 1.88{s.6H). 2.3HS.3H 
2.34{S.6H). 2.41(S,3H). 2.43(S.3H: 
2.62(m.2H).'3.64(q.2H). 
3.74(m.2H). 6.55(s,1r!). 6.94!s.2H i 


EtN(CH 2 C(Me) 2 ) 

t 

i 


Me 


I Me I Me 

: t 

: i 


0.31(d.6H), 1.17(t.3H). 1.34(s.6r.i 
1 95(5. 3r!j. 2.05(m.lH). 2.35(s.3H- 
2.38(s.3H). 2.47(s.3H). 3. 36(0.2- . 
i 3 5Kq.2H). 6.98(s.2Hi 
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B 






Re 


'H NMR (CDCIj) 6 (ppm) 


5 


NH-CHEt 2 


Me 


Me 


Me 


0.96(t,6H), 1.5-1.8(m,4H). 
1.82(s,6H), 1.87(s,3H), 2.3(s,3H). 
2.39(s,3H), 2.40(s,3H), 4.30(m.1H). 
4.76(d,1H,NH), 6.94(s,2H) 




NH-CHEt 2 


Me 


Me 


H 


0.98(t,6H), 1.5-1.8(m,4H), 
1.92(s,6H), 2.32(s,3H), 2.45(s.3H). 
2.46(s,3H), 4.32(m,1H), 
4.82(d,1H,NH), 6.44(s,1H). 
6.95(S.2H) 


10 


NHCH(n-Pr) 2 


Me 


Me 


Me 


0.94(s.6H), 1.3-1 .7(m,4H), : 
1.84{s.6H), 1.89(S,3H), 2.32(s,3H). j 
2.39(8.3H), 2.41 (s,3H), 4.46(s.1 H). 
4.73(6.1 H.NH). 6.96(S.2H) j 


15 


NHCH(MeMn-Bu) 


Me 


Me 


Me 


0.92(t,3H). 1.27(d,3H), 1.37(m.4H). 
1.5-1.7{m,2H), 1.83(s.6H), 
1.84(s,3H), 1.89(s,3H), 2.33(s.3K). 
2.40(S.3H), 2.43(S,3H), 4.41 (m.1 H). 
4.77(d,1H,NH), 6.95(s,2H) 




NH(n-Bu) 


Me 


Me 


H 


0.98(t,3H). 1.35-1.45(m,2H), 1.5- 
1.7(m,2H), 1.90(S,6H), 2.30{s.3H; ! 
2.43(S.3H), 2.44(s,3H), 3.57(q.2r';. ; 
4.90(m.t,1H. NH). 6.38(s,1H). 
6 93(s 2H) I 


20 


NHEt 


Me 


Me 


: H 


1.30(t,3H), 1.90(s,6H), 2.30(s.3H. 
I 2.44(S.3H). 2.46(S.3H). 3.62(m.2r. 
I 4.90(t,1H.NH), 6.40(s.1hi). 
• ; 5.93(S.2H) 


25 


NH-cyclopropyl 


Me 






: 0.57(m.2H), 0.85(m,2H) : 
. 1.81(S.6H), 1.87(s,3H), 2.31(s.3ri; 
i 2.34(S.3H), 2.48(S,3H), 3.00im.lr.i 
i 5.17(s.lH), 6.95(s.2H) 




NH-(R)-CH(Et)(CH,OH) 


Me 

i 


! 




1.03(131-1), 1.5-1 .8(m,2n), 
1.80(s,6H), 1.89(s,3H). 2.31 (S.3H; 

2 40(s.6H). 3.84(2sets of A3c. 2-: 

3 96(m,lH), 5.14<d,1KNh;-. 
5 95(s,2H). 7.04{s.1Hi 


30 


| NHCH(Me)(Et) 


Mr 






0 99(t.3H). 1.25(d.3rj. 1.57jrr.2- 
1.S2(s.6H), 1.88(s.3H). 2.3KS.3- 
; 2.39(s.3H), 2.41 {s.3H). 4.35(.r..:.-.. 
73(d.1H,NH). 6.94(s.2H} 
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B 


R 3 




Re 


5 H NMR (CDCIj) 6 (ppmj 


5 


NH-(S)-CH(Et)(CHjOH) 


Me 


Me 


Me 


1.05(t,3H), 1.5-1.8(m,2H), 
1.80(s,6H), 1.89(s,3H), 2.31 (S.3H). 
2.40(s,6H). 3.84(2sets of ABq, 2H), 
3.95(m,lH), 5.14(d,lH,NH), 
6.95(s,2H), 7.04(s,1H) 




NH-cyclopentyl 


Me 


Me 


Me 


1 49(m,2H), 1.67(m,2H), 
1.81(s.6H), 1.87(s,3H), 2.13(m.2H), 
2.31 (s.3H), 2.37{s,3H), 2.42(s.3H). 
4.58(m,1H), 4.93(d.lH.NH;. 
6.94(S,2H) 


10 


NH-(S)-CH(Et)(CH 2 OH) 


Me 


Me 


H 


1.08(t,3H), 1.5-1.8(m.2H). 
1.89(S.6H). 2.30(s,3H), 2.43(S.3H). 
2.448(s,3H), 2.453(s,3H). 3.85(2s:s 
of ABq,2H), 3.98(m,1H), 
5.17(d,1H,NH), 6.48(s,1H), 
6.81(s,1H), 6.94(s,1H) 


15 


NH-{S)-CH(Et)(CHjOMe) 


Me 


Me 


H 


0.98(t,3H), 1.5-1'.8(m,2H), 
1.90(S.3H), 1.91(S,3H), 2.30(S.3H;. 
2.42(S,3H), 2.44(s',3H), 3.39(s,3H: | 
3.53(2 sets of ABq,2H), ! 
4.45(m.1H), 5.24(d.lH.NH), 
6.42(S,1H), 6.92(S,2H) i 


20 


NHCHfMeWEN 


Me 


Me 


H 

'■ 
• 


0.99(t,3H), 1.26(d,3H), 1.5- | 
1.7(m.2H). 1.91(s,6H), 2.30(s.3h.. 
2.44(S,6H), 4.34(m.1H), 
4.79(d,1H,NH). 6.42(s.1Ki. 
5.93(S.2H) 


25 


NH-(R)- 

CH(Et)(CHjOMe) 


Me 


Me 


| Me 
I 

i 

j 

i 
i 


! l!00(t.3H). 1.55-1 .8(m,2r.:. 

I 1.82(s,6H), 1.87(s,3H), 2.31 (s. 3.- . 

! 2.38(S,3H). 2.39(s,3H), 3.39(3.3-!: 

3.54(m,2H), 4.45(m.1H). 
: 5.25(d,lH.NH). 6.94(s,2H; 




NH-(S)-CH(Et)(CH 2 OMe) 


Me 

1 


Me 


! 

* 


! 1.00(t.3H). 1.55-1.8(m,2H;. 

! 1.82(s,6H), 1.87(s.3H), 2.3l(s.3-i 

! 2.38(s.3H). 2.39(s.3H). 3.39(5.3.-; 

! 3 54(m,2H), 4.45(m.lH) 

| 5 25(d.1H.NH). 6.94(s.2H; 
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B 






R s 


H NMR (CDCIj) 6 (ppm) 


5 


NH-CH 2 CH(Me)(Et) 


Me 


Me 


Me 


0.96(t,3H), 1.00(d,3H), 1.1- 
1.3(01,21-1), 1.4-1.6(m,2H), 1.6- 
1.8(m,1H), 1.82(s,6H), 1.88(s.3H), 
2.31 (s,3H), 2.39(s,3H), 2.42(s,3H), 
3.40(m,1H), 3.54{m,1H), 
5.00(t,'lH,NH), 6.94(s,2H) 


10 


NH-(S)- 

CH(CH 2 Ph)(CH 2 OH) 


Me 


Me 


Me 


1.77(s,3H), 1.78(S,3H), 1.82(s.3H), j 
1 .99(S,3H), 2.30(S,3H), 2.41 (s.3H), 
2.84(m,1H), 3.12(m,1H), jj 
3.75(m,1H), 3.93(m,lH), 
4.27(m,1H), 5.15(d.1H,NH), !; 
6.94(s,2H), 7.2-7.4(m.5H) 


15 


NH-(R)- 

CH(CH 2 Ph)(CH 2 OH) 


Me 


Me 


Me 


1.77(S,3H), 1.78(S,3H). 1.82(s,3H). ! 
1 .99(s,3H), 2.30(s.3H), 2.41 (s,3H). i 
2.84(m,1H), 3.12(m,1H), 
3.75(m,1H), 3.93(m,1H), 
4.27(m.1H), 5.15(d,1H,NH), I 
6.94(s,2H), 7.2-7.4(m,5H) 


20 


NH-(S)- 

CH(CH 2 Ph)(CH 2 OMe) 


Me 


Me 


Me 


1.80(S,3H), 1.83(s,3H), 1.88(s,3H). \ 
2.31 (s,3H), 2.33(s,3H), 2.44(s,3H). 
2.90(m,1H), 3.13(m,1H). 
3.40(S,3H), 3.44(m,2H). : 
4.70(m,1H), 5.35(d,1H.NH), i| 
6.95(S,2H), 7.2-7.4(m.5H) '" 


25 


NH-(R)- 

CH(CH 2 Ph)(CH 2 OMe) 


Me 


Me 


Me 


1.80(S,3H), 1.83(S.3H), 1.88(s.3H). ; , 
2.31 (S.3H), 2.33(S,3H), 2.44(s.3H). 
2.90(m,lH), 3.13(m.1H), 
3.40(S,3H), 3.44(m.2H), 
4.70(m,lH), 5.35(d,1H,NH), 
6.95(s,2H), 7.2-7.4im.5H) 


30 

• 


NH-(S)-CH(Et)(CH 2 OEt) 


Me 

j 
i 

! 


Me 

i 

j 

I 


h 


1.00(t,3H), 1.20{t.3H), 1.5- 
1.8(m,2H0, 1.90(s.3H), 1.91(s.3H). 
2 30(s 3H) 2 42('s 3H1 2 43's 3r 
3.4-3. 6(m.2H), 4.41(m.1Hj. 
5.34(d,1H,NH),' B.42(S.1H), 
5.93(s,2H) 


NHCH 3 CH(n-Bu)(Et) 

i 


Me 

! 


Me 


Me 

i 
1 


0.89(t.3H), 0.95{t.3H), 1.2- 
1.4(m f 7H) f 1.54-1.62(m.1H), 
1.32(s,6H). 1.83(s.3H). 2.31(s.3r!;., 
2.39{s.3H). 2.42(s.3H). 3.53{m.2-:;- 
z 90(m.1H). 5.95ts.2ri.= 
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20 



30 



MR R 


R 4 


R 6 






1 ™ ■■ i: 

'H-NMRfCDCIj) 6 (ppm) j 


EtN(n-Bu) 


Me 


Me 


j! 

2,4-dimethytphenyi j; 




0.89(t,3H), 1.15(t.3H), 1.30(m,2H), 1 .2-1 .4(fn.2H), 
1.87(s.3H). 1.97(s.3H). 2.33(s,3H). 2.37(s,3H), 
2.44(s,3H), 3.49(t.2H), 3.55(q.2H), 6.9-7.2(m,3H) 


N(n-Pr)j 


Me 


Me 


2,4-dimethylphenyl ; 




0.85(t,6H), 1.62(m,4H), 1.87(s,3H), 1.97(s,3H), 
2.34(s,3H), 2.37(s,3H), 3.48(m,4H), 6.95-7.20(m,3H) 


EtN(n-Bu) 


Me 


Me 


2,6-dimethylpheny! j. 




0.89(t.3H), 1.31(t,3H), 1.31(m,2H), 1.62(m,2H). 
1 .86(s,3H). 1 90(s,3H). 2.35(s,3H), 2.43(s,3H), 
3.50(t,2H). 3.55(q.2H), 7.1-7.2(m,3H) ; 


EtN(n-Pr) 


Me 


Me 


2,4-dimethylpnenyl I 




0.89(t,3H). 1.13(t.3H), 1 .66(m,2H), 1.86(s,6H). ; 
1 .91 (s,3H). 2.35(s.3H). 2.43(s.3H), 3.43(m.2H). 
3.56im.2K). 7.C-7.2(m,3H) • 


EtN(n-Bu) 


Me 


1 H 


2,5-dimethylphenyi 


0.93(t.3H;.-. 
2.04(s.5K). 
3.58{t.2H}. 
7.25(m.2H: 


22<t.3H), 1.25-1.45(m,2H), 1 .6-1 .8(m,2H}. 
2.33(s 3H). 2.41 (s,3H), 2.42(s,3H). 
3 €4-q.2H). 6.70(S,1H). 7.06(s.1H). 7.1- | 


EtN(n-Bu) 


Me 


3-methyl-4-chlorcphenyl 




0.94{t.3:-i: 
2.43(s.3H ; 
6.94(S.1H: 


: 23::.3n;. 1.23-1 .45(m,2H), 1.4-1.5im.2r!;. 
2 44:s 3H). 2.58(s,3H). 3.4-3. 75(m.4H). 
7 -4-7 £;'ti.3H) 


EtN(n-Bu) 


Me 




2.6-dime:hyi-4-Dromophery 
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10 



20 



25 



NR,R 2 






R 5 


'H-NMR(CDCI 3 ) 6 (ppm) 


0.92(t,3H), 1.22(t,3H). 1.25-1.40(m,2H). 1.55- 
•1.60(m.2H), 1.91(s,6H), 2.40(s,3H), 2.43(s,3H), 
3.57(m,2H), 3.64(q,2H), 6.50(s,1H), 7.27(s,2H) 


EtN(n-Bu) 


Me 


H 


2 t 4-dimethyl-6-bromophenyl 


0.98(t,3H), 1.28(T,3H). 1 .3-1 .5(m,2H), 1 .6-1 .8(M,2H). 
2.00(s,3H). 2.36(s,3H), 2.48(s,3H). 2.53(s,3H), 
3.64(t,2H), 3.71 (q,2H), 6.63(s,1H), 7.09(d,1H). 
7.38(d,1H) 


NHCH(Et) 2 


Me 


H 


2,6-dimethyl-4-bromopheny! ! 


0.98(t,5H), 1.5-1 .8(m.4H), 1.94(s,6H), 2.44(s.3H) 
2.45(S.3H). 4.30(M,1H), 4.80(d,1 H.NH). 6.39(S.1H). : 
7.28(s,2K) 


NHCH(Et)(CH 2 OH) 
(S)-isomer 


Me 


H 


2,6-dimethyl-4-bromophenyt ; 


1 .07(t,3H). 1 .5-1 .8(m.2H). 1 .90(S.6H), 2.42(s.3H), | 
2.44(s,3H), 3.5-3.8(m,2H). 3.87(m.1H), 5.18(d,1 H.NH), 
6.45(S.1H). 6.56(s,1H), 7.27(s,2H) ! 


NHCH(Et)(CH 2 OMe) 


Me 


H 


2,6-dimethyl-4-bromophenyi i 


1.00{t,3H). 1.55-1.75(m,2H), 1.92(s,6H), 2.42(s.3H:. 
2.43(s,3H), 3.39(s.3H). 3.55(2 sets of ABq,2H), 
4.46(m.lH), 5.23(d.1H.NH), 6.38(s,1H). 7.26(s,2H) 


NHCH(EtWCH,OH) 


Me 




2.6-dimethyl-4-chloropheny 


1.07(t,3H). 1.55-1.80(m,2H), 1.91(s,6H), 2.42(s,3H). 
2.45(s,3H). 3.74(2 sets of ABq,2H), 4.00(m,1H), 
5.18(d.1H.NH). 6.45(s.1H). 6.50(brs,1H), 7.11(s,2H; 


NH-CH(Et)(CHjOH) 
(R)-isomer 


Me 




2.6-dimethyl-4-bromopneny 


1.07{t.3H;. '. 55-1 75;rr..2H). 1.90(s.5H). 2.42(s.3h> 
2.44(s.3H). 2 75i'2 sets of ABq,2H), 4.00(m,1H), 
5 14(d 1H N.-i' £ 45;s.1H). 6.50(brs,1H). 7.27(s.2H; 



EXAMPLE 7 

A. 1-f2-Amino-4.5-dime?hy;-'--2 ~ 5-:n.methvlphenvn-1H-Dvrro l-3-vi1-2-e:^. • 
butan-1-one 

A mixture of 3-hydroxy-2-ou:ancne ;0£37 g. 7.23 mmol). 2.4.6-tnmsnyian- -? 
(0.973 g, 7.19 mmol) and p-toluen63jif:-.:c ac;c (0.012 g. 0.06 mmci) r i: r :• 
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benzene was refluxed using a Dean-Stark trap to remove water. After 3 hours. 4-ethyl- 
3-oxo-hexanenitrile (1 .008 g, 0.724 mmol) was added and the mixture was refluxed for 
an additional 15 hours until all the starting material was consumed. The mixture was 
cooled to room temperature, diluted with water, and extracted with ethyl acetate. Trie 
5 organic layer was dried and concentrated to give 1 .679 g of brown oi: which was 
purified by silica gel column chromatography to give 368 mg of the title compo'jna as 
a brown oil and 732 mg of undesired 2-(2-ethyl-butyl)-4,5-dime:nyl-l -(2,4,5- 
trimethylphenyl)-lH-pyrrole-3-carbonitrile as a yellow solid. 'H-NMR (CDCI,) (the title 
compound) <f0.94(t,6H), 1.4-1.8(m.4H), 1.73(s.3H)i 1.98(s,6H), 2.25{s.3H). 2.34(s,3H!. 
10 3.00(m.1H), 5.80(brs,2H), 6.99(s,2H) ppm. 'H-NMR (CDCI,) (2-{2-ethyi-butyl)-4.5- 
dimethyl-1-(2,4,6-trimethylphenyl)-1H-pyrrole-3-carbonitrile)50.85(t,6H).1.5-:.S5(rn,4.-; 

1.71(s,3H), 1.88(s.6H), 1.95-2.10;m.1H;, 2.14(s.3H). 2.34{s,3H), 6.96(s.2H; corr. 

B N-f3-(2-ethvl-butvrvn-4.5-dimethv!- , '-(2.4.6-trimeth vlDhenvn-iH-Dvrrc;-2-v^:- 

acetamide 

15 A mixture of l-[2-amino-4,5-dimethyl-l-(2.4,6-trimethylphenyl)-1H-pyrrol-3-yl]-2- 

ethyl-butan-1-one (326 mg, 1 mmol) and acetic anhydride (108 mg, 1 .05 mmol) in 3 ml 
of acetic acid was heated to reflux for 2 hours. The mixture was cooled, quenched wit- 
water, neutralized with saturated potassium carbonate, and extractec with ethyl acetate 
The organic layer was washed wr.h br;r.e. onec. and concentrated to g-ve tre 

20 compound as a dark oil. The c.i was purified through silica gel est---.- 
chromatography to give 107 mg of the tr.;e compound as a brown oil. "'H-NV.R [C DO_ 
6 0.88(t,6H). 1.4-1.8(m.4H), 1.76(s.3H;. i 5S ( s.3M). 1.93(s,6H), 2.25(s,3H). 2.28(s.3kj 

2.98(m,1H), 6.89(s,2H) ppm. 

C. A.(1.Ethvl-DroDvl^2.= 6-virrer /---;2.4.6 -trimethviphenvn-7n-ovrrc!C'2 !- 

25 dlpvrimidine 

A mixture of N-[3-{2-ethyl-cv/. - ! c~*t-.;.M2.4.6-tn\methyl?nenv ^.h-zyz-l 
yl]-acetamide (100 mg, 0.27 mmc ^r:r cnloride (290 mg. 5.42 mrr.c!. arc 
■ acetamide (1.635 g) was heated :c re---* -r 2 hours. The mixture was coc-.e- 
quenched with water and extracted rr, acetate. The organic layer was criea an; 
30 concentrated to give 56 mg of the t.t a :c-c:.nd as a dark oil. Tne oi was D--:.f * 
through silica gel column chromat:c- 2 c-.. :: c..e the title compouna as a ye 
'H-NMR (CDCL) 6 0.85(t.6H) '. ~Z 1 '. ~ - ~ • 33(s.6H) 199(s3F 2 3 
2.44(s.3H). 2.61(S,3H). 3.26(m.Tr " 1. s I- - = ~ 



;i. 
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EXAMPLE 8 

Butvl-ethvl-f2,5-dimethvl-7-(2.6-dimeth^ 
vHamine and 4'f4*(butvi"ethvNamfno)-2.5-dimethvl'Pvrrolo[2.3-dlpyrimidin-7-vl1-3.5- 
dimethvl-benzoic acid 

5 A solution of 7-{4-bromo-2,6-dimethyl-phenyl)-2 I 5-dimethy!-7H-pyrro!o[2 ; 3- 

d]pyrimidine-4-yl]-butyl-ethyi-amine (0.700 g, 1.63 mmol) in 5 ml of dry tetrahydrofuran 
(THF) was added to a cooled solution of n-butyl lithium (n-BuU) (2.5 M in hexane ; 1 .79 
mmol) in 5 ml of dry THF at -78 °C and stirred at that temperature for 20 minutes. 

A part (1 mL) was taken from the reaction mixture and was quenched with an 

10 excess of water and extracted with ethyl acetate, dried and concentrated to give butyl- 
ethyl-[2 1 5-dimethy!-7-(2,6-dimethylphenyl)-7H-pyrrolo[2 ) 3-d]pyrimidine-4-yl]amine as a 
clear oil. The oil was treated with 1 N HCI in methanol and concentrated to dryness 
The residue was recrystallized from ethyl acetate to give the corresponding HCI salt as 
white crystals, mp 148-150°C. 

15 The rest of the reaction mixture was quenched with an excess o1 dry ice at 

•78°C and the -78°C bath was removed. After 30 minutes, tic showed that no starting 
material was left, and the mixture was quenched with water and extracted with ethyl 
acetate. The organic layer was washed with brine, dried and concentrated to give ar 
off-white solid (0.550 g). The solid was recrystallized from 2-propano! tc give tre 

20 second title compound as white crystals, mp 223-230° C. 

EXAMPLE 9 

444-(Butvl-ethvl-amino)-2.5'dimethvl-ovrrolof2.3-d1pvrimidtn-7-yl1-3.5-dimetn f i- 
benzoic acid methyl ester 

A mixture. of 4-[4-(butyl-ethyl-amino)-2.5-dimethyi-pyrroio[2 t 3-d]pyrimidin*7-yl]-2.5- 

25 dimethyl-benzoic acid (0.230g, 0.533 rnmoi) in 40 ml of 1 N HCI and methanol v.- as 
heated at reflux for 3 hours (tic showed tr.at a. starring materials were consumec; T-e 
mixture was concentrated to aryness. The resia-e was diluted with water and extract: 
with ethyl acetate. The organic layer was wasned with saturated sodium bicarbona:* 
brine, dried and concentrated to give r.e title compound as a light brown oil /Tr.e z 

30 was purified through silica gel column chromatography using 5% ethyl acetate - 
hexane as an eluent to give a golden cii The corresponding HCI salt was preparec as 
an off-white solid, mp 58-60 c C. 
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EXAMPLE 10 
f4-(Butvl-ethvi-amino)-2.5<iime^ 
methanol 

A solution of 4-[4-(butyl-ethyi-amino)-2 ( 5-dimethyl-pyrrolo[2,3-d]pyrimidin-7-yl]- 
5 3,5-dimethyl-benzaldehyde (0.100 g t 0.264 mmol) in 1 ml MeOH was treated with 
sodium borohydride (0.030 g, 0.793 mmol) and stirred at room temperature for 20 
. minutes. The mixture was diluted with water and extracted with ethyl acetate. The 
organic layer was washed with brine, dried and concentrated to dryness to give a clear 
oil. The oil was purified through silica gel column chromatography to give the title 
10 compound (0.092 g, 92% yield) as a white solid, mp 93-95° C. 

EXAMPLE 11 

Butvl-ethvl-f7-(44luorome 
dlovrimidin-4-vn-amine 

A solution of {4-[4-(butyl-ethyl-amino)-2 t 5-dimethyl-pyrrolo[2 I 3-d]pyrimidin-7-yl]- 

15 3,5-dimethylphenyl}-methanol (0.071 g. 0.186 mmo!) in 2 ml anhydrous methylene 
chloride was cooled to -78°C and treated with dimethyiaminosulfur trifluoride (0.053g 
0.390 mmol) and stirred at room temperature for 1 hour. The mixture was quenched 
with water and extracted with chloroform. The organic iayer was washed with brine 
dried, and concentrated to give an oil which was purified through silica gel using 2 C .- 

20 methanol/chioroform as eiuentto give the title compound as an off-white solid, mp 153- 
165°C. 

EXAMPLE 12 

Butvl-ethvl-f7-f4-methoxvmethvl-2.6-d!methvl-phenvlV2.5-dimet hvl-7H-pyrrolcf2 :•• 

dlDvrimidin-4-vll-amine 

25 a solution of {4-[4-(butyl-ethyl-amino)-2,5-dimethyl-pyrroio[2.3-d]pynmidin-7-v ;■ 

3,5-dimethylphenyl}-methanol (0.100 g, 0.253 mmol) in ^ ml of dry tetrahydrofuran was 
treated with sodium hydride (0.0116 g. 0.289 mmol. 60% in oil). After stirring for :Z 
minutes, an excess of methyl iodide was added. The mixture was quenched witn wa:e- 
and extracted with ethyl acetate. Tr.e organic layer was washed wi:h brine, dried arc 

30 concentrated to give an oil. The oil was pjnfied througn silica gel column using iC : -. 
ethyl acetate in hexane as eluent to give 0.031 g (76%) of tne title compouna as a wr.r.e 
glass form. 
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EXAMPLE 13 
r7-(4-aminomethvl-2,6-dimethvl-phe 
vH-butvl-ethvl-amine 

A solution of 4-[4-(butyl-ethyl-amino)-2,5-dimethyl-pyrTolo[2 ( 3-d]pyrimidin-7-yl]- 
5 3,5-dimethyl-benzaldehyde (0.200 g, 0.528 mmoi) in 2 ml of methanol was treated with 
sodium cyanoborohydride (0.023 g, 0.37 mmol), ammonium acetate (0.407 g. 5.28 
mmo!) and sodium sulfate. After stirring for 1 hour, the mixture was concentrated to 
remove methanol and the residue was dissolved in water, saturated sodium bicarbonate 
and extracted with ethyl acetate. The organic layer was washed with brine, dried and 
10 concentrated to give an oil. The oil was purified through silica gel column using 10% 
methanol in chloroform as eluent to give the title compound as a clear oil. Tne 
corresponding di-HCi salt was prepared as a white solid, mp 158-1 60 °C. 

EXAMPLE 14 

Butyl-ethvl-r7-(4-methoxvethvl-2.6>dimethvl-phenvl)-2.5-dimethvl-7H -pvrrolof2.3- 

15 dlpvrimidin-4-vn -amine 

The title compound was prepared starting from the 1-{4-[4-(butyl-ethyl-amino)- 
2 t 5-dimethyl-pyrroio[2,3-d]pyri 

and methyl iodide and employing the procedure of Example 12. 

The *H NMR data of the compounds prepared by the methods of Examples 3 to 
20 15 as well as other compounds prepared by these methods are listed in the following 
Table. 



Table 1 



25 




30 



WO 94/13676 PCT/US93/10715 



-31. 





example 






'H NMR (CDCI,) 6 iootr\) 


5 


8 


Me 


H 


0.93(t,3H), 1.23(t,3H), 1.25-1.40(m,2H), 
1.55-1.60(m,2H), 1.95(s,6H). 2.42(s,3H). | 
2.45(s.3H), 3.58(m,2H), 3.64(q,2H), 
R56fs1H1 7 05-7 20(M 3H1 


8 


Me 


COOH 


0.95(t,3H), 1.27(t,3H), 1.3-1.45(m,2H), 1.6- 
1.8(m,2H), 1.96(s,6H). 2.43(s.3H), 
2.56(S,3H), 3.65(t,2H), 3.72(q,2H), 
6 61 (s 1H) 7 52fs 2H) 


10 




Me 


CHO 


0.92(t,3H), 1.23(t,3H), 1 .25-1 ,40(m,2H), 
1.55-1.70(m,2H), 2.03(s.6H), 2.42(s.3H). 
2.43(s,3H), 3.58(m,2H), 3.64(q,2H), 
6.54(S,1H), 7.65(S,2H), 9.99(s,1H) 




10 


Me 


CHjOH 


0.92(t,3H), 1.22(t,3H), 1.25-1.40(m,2H). 
1.55-1.70(m,2H), 1.94(s,5H), 2.41 (s,3H), 
2.45(S,3H), 3.58(t,2H), 3.65(q,2H), 
4.55(s,2H), 6.54(s,1H), 7.09(s,2H) 


15 




Me 


CH(Me)(OH) 


0.91 (t.3H), 1.21 (t,3H), 1.2-1.4(m.2H), jj 
1.44(d.3H), 1.5-1.7(m,2H), 1.91(s.6H). li 
2.39(s,3H), 2.42(s,3H), 3.57(121-1), : : 
3.64(q.2H), 4.75(q,1H), 6.53(s,1H). !i 

7 life 1U1 7 1 'i.lc 1 H\ i ! 


20 


9 


Me 


COOMe 


0.92(t,3H), 1.23(t,3H), 1 .25-1 .30(m,2H). 1.5- i 
1 .7(m,2H), 1 .99(S,6H), 2.41 (s,3H). 
2.43(s,3H), 3.58(t,2H), 3.64(q,2H). 




11 


Me 


CH 2 F 


0.90(t.3H), 1.20(t,3H), 1 .24-1 .40(m,2H!. 1.5- " 
1.7(m.2H). 1.95(S,6H). 2.38(s ! 3H) 
2 .42IS.3H)', 3.54(t.2H). 3.62(q,2H). 4.30i.d. 
2H), 5.50(s,1H). 7.10(s,2H) 


25 


13 


Me 


CH,NHj 


0.90(t.3H), 1.20(t.3H), 1 .2-1 .4(m.2H). 1.5- 
1.7(m.2H). 1.93(s,6H), 2.40(s,3H) 

2 42(s.3H). 3.54(t,2H), 3.62(q,2Hj. i: 

3 82(s,2H). 6.52(s,1H), 7.10(s,2H) 


30 




Me 


CONHMe i 0 94(t.3H). 1 .2-1 .4(m.5H), 1 .4-1 .6(m.2H) 
• ! 1 9=(S.6H). 2.43(S,3H), 2.75{s.l.5H). 
I 2 82IS.1.5H). 3.24(s.1H), 3.5-3. 8(m.4H) 
! 5 52!S 1H). 7.22(s.1H), 7.48(s.1Hi 




- 


Me 


OH 1 


0.S9U.3H). 1.20(t,3H). 1 .2-1 .4(m.2H). 1.5- 
1 7|T!.2H). 1.76(S,6H). 2.379s,3Hj 
2.521S.3H), 3.58(t.2H). 3.65(a,2H 
5 25IS.2H). 6.50(s.1Hf 
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Example 


R2' 


R4' 


'H NMR (CDCIj) 6 (ppm) 




Me 


1 


0.92(t,3H), 1.22(t,3H), 1.2-1 .35(m,2H), 1.5- 
1.7(m,2H), 1.89(s,6H), 2.40(s,3H), 
2.44(s,3H), 3.57(t,2H), 3.64(q,2H), 
6.50(s,1H), 7.48(s,2H) 




Me 


Et 


0.93(t,3H), 1.25(m,6H), 1 .2-1 .4(m,2H), 1.55- 
1.60(m,2H), 1.92(s,6H), 2.41 (s,3H). 
2.46(s,3H). 2.63(q,2H), 3.57(t.2H). 
3.64(q.2H), 6.55(s,1H), 6.96(S,2H) 


14 


Me 


CH(Me)(OMe) 


0.88(t,3H). 1.18(t.3H), 1 .2-1 .4<m,2H), 
1.38(d.3H), 1.5-1.7(m,2H), 1.90(s.6H), 
2.36(s,3H), 2.40(S.3H), 3.24(s.3H), 3.4- 
3.65(m,4H), 4.20(q,lH), 6.50(s.1H). 
7.00(S.2H) 


12 


Me 


CH,OMe 


0.92(t,3H), 1.22(t,3H), 1 .2-1 .4(m,2H), 1.5- j 
l.65(m.2H). 1.94(s6H), 2.41 (s.3H), 
2.44(s.3H). 3.42(s.3H), 3.45-3.52(m,4H). 
4.42(s,2H). 6.53(S.1H), 7.10(s,2H) 




Me 


C(Me) 2 (OH) 


0.92(t,3H), 1.22(t,3H), 1.25-1 .40(m,2H), 1.5- 
1.7(m.2H), 1.58(s,6H), 1.95(s,6H), 
2.40(s.3H). 2.45(s,3H), 3.5-3.7(m.4H), 
6.54(S,1H). 7.23(S,2H) 



25 




30 



I NR.R2 


R2' | R, 


H NMR (CDCI 3 ) 6 (ppm) j; 


I NHCH(Et) 2 

II 
i 

u — 


— 1 — 

Me j :-. 


0.98(t.6H), 1.5-1.8(m.4H). l.97(s.6H), 
2 44{s.3H). 2.45(S.3H), 4.34(m.1H:. '• 
• - 3"(d.lH). 6.44(s.lK;. 7 ' -7.2(r;.3-.i : 



WO 94/13676 PCT/US93/10715 



-33- 





NHCH(Et) 2 


Me 


CHO 


0.98(t,6H), 1.5-1 .8(m.4H). 2.06(s,6H), 
2.43(s.3H), 2.46(S,3H). 4.31 (m.1HJ, 
4.83(d,1H), 6.43(s,1H), 7.66(s.1H). 
9.99(s,1H) 


5 


NHCH(Et)(CHjOMe) 


Me ' 


H 


1.01(t,3H), 1.4-1.6(m,2H), 1.95(s,6H), 
2.42(S,3H), 2.44(s,3H), 3.40(s,3H), 
3.55(2 sets of ABq,2H), 4.48(m,lH), 
5.26(d,lH,NH), 6.43(s,1H). 7.0- 
7.2(m,3H) 








EXAMPLE 15 


10 


The following compounds of above formula A (Example 14) were prepared b\ 


procedures analogous to those in Examples 8 to 13. 




R2' 


R4' 


'H NMR (CDCI 3 ) 6 (ppm) 


15 


H 


Me 


0.95(t.3H). 1.23(t.3H), 1 .2-1.4(m.2H), 
l.55-1.77(m,2H). 2.08(s,3H). 
2.38(s,3H), 2.44(s,3H), 
2.50(s,3H)3.59(t,2H), 3.66(q.2H). 
6.71(ws.1H), 7.0-7.2(m,3H) r 


20 


CHO 


Me 


0.95(t,3H). 1.26(t,3H), 1.25- !' 
1.45(m,2H), 1.6-1. 8(m,2H). i : 
2.05(s.3H), 2.438(S,3H), 2.443(s.3H}. ; : 
2.448(S,3H), 3.5-3.8(m,4H), 6.7(s.1H). j : 
7.39(d.lH), 7.68((d,1H). 9.33(s.1H) \ 


CH 2 OH 


Me 


0.96(t,3H), 1.27(t,3H). 1.25- j: 
1.45(m,2H), 1.6-1. 75(m.2H). 
1.95(s,3H). 2.41 (S,3H), 2.43(s.3H). i 
2.44(s,3H), 3.5-3.8(m,4H). 
4.l5(m.2H), 6.6(s,1H). 7.11(s.1H;. 
7.26(S,1H) 


25 


CH 2 F 


Me 


0.96(t.3H). 1.28(t,3H). 1.25- i; 
1.45(m.2H), 1.6-1. 8(m,2H). ! 
1.95(S.3H), 2.41(S,3H). 2.43(S.3H). ! 
2 46(s.3H), 3.5-3.8(m,4H). 5.01(2 sets j 
of A5G.2H). 6.63(S.1H). 7.15(s.lH) ! 
7.25is.1H) :i 


30 


CH(Me)(OH) 


Me 

i 




0 Soft.SH). 1.27(t.3HJ. 1.25- ■ 
: 409m.2H). 1.43(d.3H). 1.5- ' ; 
• 3i.rn.2H), 1.93(S.3H). 2.42(5.6-; [ 
2 45;S.3H), 3.4-3.8(m.4H;-. 
-: 37;q.2H). 5.10(s.1H). 6.52(s.1H: 
7 C9;S 1H). 7.35(S.1H'- 
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R2' 


R4' 


'H NMR (CDCg 6 (ppm) 


5 


I 


Me 


0.95(t,3H), 1.27(t,3H), 1.25- 
1.45(m,2H), 1.5-1.8(m,2H), 
1.97(S,3H), 2.34(S,3H), 2.46(s,3H), 
2.50(s,3H), 3.5-3.8(m.4H), 6.58(s.1H), 
7.10(S,1H), 7.62(S,1H) 




CI 


Me 


0.95(t,3H), 1.25(t,3H). 1.25- 
1.45(m,2H), 1.6-1.8(m,2H), 
1 ,97(S,3H), 2.36(S,3H), 2.44(s,3H!, I 
2.48(s,3H), 3.5-3.8(m,4H), 6.61 (s,1H). \ 
7.04(s,1H), 7.19(s,1H) ; 


10 


C(Me)j(0H) 


Me 


0.94(t,3H), 1.18(S.3H), 1.25(t,3H), 
1. 25-1. 5(m.2H), 1.55(s,3H), 1.6- ! 
1.8(m,2H), 1.69(s,3H), 2.38(s,3H), 
2.42(s,3H), 2.43(S,3H), 3.5-3.8(m,4H). j 
4.13(brs,1H), 6.57(s,1H), 7.04(s.1H), j 
7.39(s,1H) 


15 


CHjNHj 


Me 


0.95(t,3H), 1.26(t.3H), 1 .3-1 .5(m,2H), 
1.6-1.8(M,2H), 1.85(s.3H), 
2.23(S<3H), 2.38(S,6H), 3.28(q.2H), 
3.5-3.8(m,4H), 6.58(s.1H), 6.93(s,1H). 
6.99(S,1H) ', 


20 


CHjOMe 


Me 


0.96(t,3H), 1.26(t.3H). 1.25- 
l.45(m,2H), 1.6-1.8(m,2H), 

1 92(s.3H), 2.38(s,3H). 2.44(s,3H}. 

2 45(s,3H), 3.25(S,3K), 3.61 H,2H) : ! 

3 65(q.2H), 4.04(ABq.2H), 6.62(s.1Hj. 
7.05(s,1H), 7.22(s,1H) 


25 


Et 


Me 


0.95(t,3H), 1.04(t,3H), 1.26(t,3H), ! 
: 25-1. 45(m r 2H), 1.90(s,3H). 2.15- 

2 35(m,2H), 2.37(s 1 3H) l 2.44(s,3rt), 
2 47<s.3H), 3.63(m,2H), 3.67(q,2H), 
5 57is,1H), 6.98(s.1H). 7.01(s.1H) 


30 


CH(Me)(OMe) 


Me 


: 9SM 3H-), 1.2-1 .4(m.6H), 1.25- jj 

• -5<m.2H), 1.6-1.8{m.2H), ! ! 

* rl(S.3H). 2.41 (S.3H), 2.43(S,3H). ; 

2 -4iS.3H).. 3.14(s,3H), 3.5- 

3 75»m,4H). 3.8l(q,1H), 6.54{s.1H). 
7C5.S.1H), 7.25(S.1H) .; 
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Exampte 16 

A. The following compounds were prepared by the procedures analogous 
to those in Examples 8 to 13 starting from n-BuLi with 4-chioro-2.5-dimethyi-7-(2.5- 
dimethyl-4-bromo- or a.^dimethyl-S-bromo-phenyO-TH-pyrrolo-^.S-dlpyrimidine, 
5 followed by quenching with an appropriate eiectrophile compound. 

CI 



10 



15 




R 2 ' 


R 4 ' 


'H NMR (CDCI,) 6 (ppm) 


Me 


Et 


1.25(t,3H), 1.89(S,6H), 2.50(S.3H) 
2.63(s,3H), 2.62(m.2H), 6.78(s,1H). 
6.99(s,2H) 


Me 


OH 


1.79(S,6H), 2.50(S,3H), 2.74(s.3H). 
6.36(s.2H), 6.80(s,1H), 8.60(s.1H; 


Me 


C(M6j)(OH) 


1.60(S.6H), 1.93(S,6H). 2.50(s.3H) ; 
2 53(S,3H), 6.78(s.1H). 7.23(s 1H: 


CHjF 


Me 


1.S2(S.3H), 2.43(S,3H). 2.52(s,3H) 
2.53(s,3H). 4.87(ABq,1H), , 
5.11(ABq,lH), 6.87(S,1H), 7.26(s.1HJ i 
7.27(S,1H) 


Et 


Me 


1.01 (t,3H), 1.87(S,3H), 2.20(q.2Hj, 
2.38(s,3H). 2.53(s.3H). 2.65(s.3H) 
! 6.8KS.1H), 7.01 (S.1H). 7.04(s.1H) 


C(Me : )(OH) 


Me '• 26(S.3H), 1 .43(s.3H), 1.66(s.3H) 
2 40(s.3H). 2.52(S.3H). 2.62iS.3H! 
, 5 33(S.1H). 7.07(s.1H). 7*5(3. 1H; 


H 


Me . 2 04(s.3H). 2.40(s,3H), 2.51 is.3H; 

: 2.57(s.3H). 6.92(S.1H). 7.13IS.2F. 
' 7 131S.1H) 



20 



25 



30 
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R 2 ' 


R 


n iNivin \%-/L/wi3^ 0 


CHO 


Me 


2.00(s.3H), 2.47(s,3H), 2.54(s,3H), 
2.63(s,3H), 6.92(8,1 H). 7.45(m,1H), 
7.70(m,1H), 9.39(8,1 H) 


CHjOH 


Me 


1.88(s.3H), 2.36(S.3H), 2.50(s,3H). 
2.57(s,3H), 3.56(brs,1H), 4.05- 
4.25(m,2H), 6.84(8.1 H), 7.08(s,1H), 
7.25(s,1H) 



B. The following compounds were prepared starting with the appropriate 
10 amine and the appropriate 4-chloro-2,5-dimethyl-7-(substitutedphenyl)-7H-pyrroio (2.3- 
d]pyrimidine (compounds listed in the table above under 16A or other related 
compounds) in DMSO and employing the general procedure of Example 5. 

In R , * : 



15 




20 



NR,R 2 




r; 


'H NMR (CDCI3) 6 (ppm) f 


NH-(S)- 

CH(Et)(CHjOH) 


Me 


Et 


1.07(t,3H), 1.23(t,3H), 1.45- l : 
1.56(m.2H), 1.90(s,3H), 1.91(s.3H). j 
2.43(s.3H), 2.45(s,3H), 2.60(q,2H). 
3.65(m.1H). 3.83(m,1H). 4.00(m.1H) 
5.17(d.1H). 6.49(S,1H). 6.95(s.2H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Et 


Me 


l.00(t,3H). 1.07(t.3H). 1.5-1.e5(rr,.2r.;. 
1.33(s.3H), 2.15-2.30(m,2H), 
2.32(S.3H), 2.42(s,3H). 2.48(s.3H). 
3.6-3.9(m,2H), 3.92- 
4.10(m,1H),5.25(d,1H), 6.5(S,1H), 
! 6.94(S.1H). 7.0(s,1H) 



25 



30 
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NR,R 2 


R 2 ' 




'H NMR (CDCU) 6 (ppm) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


CMe 2 OH 


1.08(t,3H), 1.58(s,6H), 1.6-1.9(m,2H). 
1.94(S.3H), 1.95(s,3H), 2.46(s,3H), 
2.50(S,3H), 3.5-3.95(m.2H), 4.2(brs 
,1H), 5.28(brs,1H), 6.53(s,1H), 
7.24(s.2H) 


NH-(S)- 

CH(EtWCH,OH) 


C(OH)(Me 2 ) 


Me 


1.11(t,3H), 1.24(s.3H). 1.5-1 .9(m.2H). 
1.50(s,0.5x3H), 1.53(0.5x3H), 
1.71(s,3H), 2.39(s,3H), 2.43(s,3H). 
2.4B(s,3H), 3.16(brs.0.5H). 
3.29(brs,0.5H), 3.6-3.95(m,2H), 3.95- 
4.10(m,1H), 5.2-5.3(m,lH). 6.54(s.1H). 
7.05(s,1H), 7.40(s,0.5H). 7.43(s,0.5H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


H 


Me 


1.10(t,3H). 1.5-1.9(m,2H), 2.05(s,3H). 
2.37(S,3H), 2.48(S,6H), 3.6-3.9(m.2H). 
3.9-4.1 (m.1H). 5.23(d,1H), 6.64(s,1H). 
7.0-7.2(m.2H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


CHO 


Me 


1.09(t,3H), 1.55-1.90(m.2H), 
2.02(S,3H), 2.42(S,6H), 2.47(s,3H), 
3.6-3.9(m.2H). 4.0-4.1 5(m.1H), ! 
5.27(t,1H), 6.62(s.1H), 7.39(s,1H). ;i 
7.65(S.1H), 9.36(s,1H) 'j 


NH-(S)- 

CH(Et)(CH 2 OH) 


CH z OH 


Me 

i 


both diastereoisomers were :! 
separated by column j 
chromatography and showed \ 
identical spectra. 1 .1 1 (t.3H), 1 .55- ! 
1.90(m,2H), 1.95(s.3H),2.40(s.3H). 
2.43(S.3H), 2.49(S,3H), 3.5- . \ 
3.95(m.2H), 4.0-4.3(m,2H), 

! 4.4(Drs,l nj. o.ou^u, in], o.s/p.iri,, 

1 7.1 1(s.1H), 7.27(s,1H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


CH,F 


i Me 

I 


j l.11(t.3H), 1.5-1 .B5(m,2H). 1.94(s.3H). i; 
I 2 41 (s,3H), 2.45(S.3H). 2.47(S.3HJ. 
: 3.6-3.9(m.2H). 4.0-4.2(m.1H), 4.75- 
; 5.25(m.2H). 5.24(m,lH), 6.58(s,lH), 
' 7.'.6!S.1H). 7.24(s.1H) 






E *zrr. c 


9 -7 



10 



15 



20 



25 



30 



The following compounds were creca-c cy the procedures analogous to wos* 
in Examples 8 to 13 starting from an excess oi n-Bub with 4-substituted amino-2.-:- 
dimethyl-7-(2,4,6-tri-substituied-chenvi,7r.c;"o:o-;2 3-d]pynmidiP.e. lollowec c, 

quenching with an appropriate elec-.rcon. r 
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5 



15 



NR,R 2 






'H NMR (CDCI 3 ) 6 • 


NH-(S). 

CH(Et)(CHjOH) 


CH : CH : OH 


Me 


1.1l(t,3H), 1.5-1.9(m.2H). 1.84(s.3H), j| 
2.37(S,3H), 2.45(s,3H). 2.48{s,3r!i. ' 
2.45-2.65(m,2H), 3.6-3.95(m,4H). 
4.15(m,1H), 5.28(d,1H), 6.54(s,1H). 
7.02(8,1 H), 7.09(8,1 H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


CHO 


1.08(t,3H), 1.5-1 .8(m,2H), 2.02(s.6r!), 
2.42(s,3H), 2.46(s.3H), 3.6- 
3.9(m,2H), 4.0(brs,1H), 5.20(d,1H). 
6.49(s,1H), 7.65(s,2H). 9.98(s.1H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


! 


1.06(t,3H), 1.6-1.9(m.2H). 1 .88(s.6H ; . ! 
2.42(S,3H), 2.44(s.3H). 3.6- 
3.9(m,2H), 4.08(Drs,lH), 5.20(d.l-; ' 
6.45(S,1H), 7.48(S.2H) 


NH-(S)- 

CH(Et)(CH,OH) 


Me 


CH 2 OH 


1 .08(t,3H), 1.6-1 .85(m,2H), ; 
1.93(S,6H), 2.45(s.6H), 3.6- 
3.95(m,2H), 4.10(brs,1H), 4.60(s.2H), ij 
5.24(brs.1H), 6.50(8,1 H), 7.11{s.2H) ii 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


C(Me)- 
(C = CH : ; 


1.08(t,3H), 1.5-1.8(m,2H), 1.94(s.6H). jj 
2.13(S,3H), 2.44<s.3H). 2.45(s.3K> ' 
3.55-3.90(m f 2H), 4.00{brs.1 H}, 
5.07(s,1H), 5.20(d,1H), 5.35{s.1H- 
6.50(s,1H), 7.21 (s,2H) 



20 EXAMPLE 18 

4-sec-ButowO-(2.5.6-trimethvlote^ 
dlovrimidine 

Sodium hydride (0.1 14g, 4.77mmo!. 50?o in oil) was washed with hexane. :ne- 
treated with 2-butanol (1.1 8g, 15.90 mmcl) Alter 20 minutes, a mixture of a-crvcrr- 

25 2,S,6-trimethyl-7-(2A6-trimethyiph 

in 5 ml of anhydrous tetrahydrofuran was asdec to the reaction mixture and stirrea 
2 hours. The mixture was concentrated :c cryness. dissolved in ethyl acetate ar.z 
water. The organic layer was separatee wasned with brine, dried, and concentrate: 
to give a clear oil. The oil residue was Durified tnrough silica gel co:-.~- 

30 chromatography using 20% ethyl ace:a:e .n rexane as eluent to give a ciear en wr.::- 
crystaliized under high vacuo tc give j + z2 g ; 50 5=b) of an off-white solid Tne s: : 
was recrystallized from i-propanc! :c give grid crystals, mp 173-1 80°C. 
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EXAMPLE 19 

The following compounds were prepared starting with the appropriate alcohol 
or thiol and 4-chloro-2,5,6-trimethyl-7-(2,4,5-trimethylphenyl)-7H-pyrrolo(2.3- 
d]pyrimidine or 4-chloro-2,5-dimethyl-7-(2.4,6.trimethylphenyl).7H-pyrrolo[2.3- 
5 d]pyrimidine and employing the general procedure of Example 18. 

3 



10 




15 



6 


r; 




R, 


•H NMR (CDCI 3 ) 6 (ppm; 


OCHEt 2 


Ms 


Me 


Me 


0.99(t,6H), 1.74(m,4H). 1 .84(s.6H;. | 
1 .92(s,3H), 2.34(s.3H). 2.37(s.3H;. . 
2.48(S,3H), 5.34(m,lH), 6.98(s.2r:. ; 


OCHMe 2 


Me 


Me I Me I 1 .41 (d.5H), 1 .82(s.6H). 1 .91 (s.3H: : 
I | 2.33(s,3H). 2.36(s.3H). 2.48(s.3H. 
! j 5.55(m,lH), 6.98(s,2H) 


OCH(Me)(Et) 


Me 


Me j Me 


1.02(t,3H), 1.28(d.3H) s 1.65- 
1 80(m,2H). 1 .83(s,6H). 1 .92(s.3H- j 1 
2.33(s.3H). 2.37(s.3H). 2.48(s.3Hi. 
I 5:38(m,lH). 5.98(S.2H) 


OCH(Et)(n-Pr) 


Me i.V* .V* ;0 94(t.3H), 0.97(t,3H), 1.33- 
' • 50(m,2H), l.6-l.8(m.4H\ 
| ' : S2(S,6H), 1.90(s.3H). 2.32(S.3.-.- 
! 2.35(S,3H). 2.46(s,3H). 5.95JS.2-- 


OCH(Et)(n-Bu) 


Me 

! 


K* 'M \ 0.90(t.3H), 0.99{t.3H), 1.3-1. 5(rr, 4-., ; 

' :.6-1.8(m,4H). 1.832(s.3H. ; 
: ,837(S.3H). 1 .92(S.3H). 2.34(s.3H j 
| . 2.36(s.3H). 2.48(S.3H). 5.29ir. ;.- 
j ' 5 98(S.2H) 



20 



25 



30 
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5 



15 



B 


r: r 4 


Re 


'H NMR (CDCI 3 ) 5 (ppm) j 


OCH(Et)(n-pentyl) 


Me 


Me 


Me 


0.88(t,3H), 0.98(t,3H). 1.4-1.6(m.6H). i 
1.6-1.8(m,4H), 1.82(s,6H), 1.90(s.3H). 
2.32{s,3H), 2.36(S,3H). 2.47(s,3H), 
5.40(m,1H), 6.96(s,2H) 


OCH(Et)(n-hexyl) 


Me 


Me 


Me 


0.85(t,3H), 0.97(t,3H), 1 .20- 
1.50(m,8H), 1.6-1 .8(m,4H). 
1.82(s,6H), 1.90(s,3H). 2.32(s,3H), 
2.35(s,3H), 2.46(s,3H). 5.37{m.lH), 


OCH(n-Pr) 3 


Me 


JL 4 _ 

Me 


Me 


0.94(t,3H), 1.4-1.6(m.4H), 1.6- I 
1.8(m,4H), 1.83(s.6H). 1.91 (s.3H) j 
c.w0^s,ony, 6.oo(O t 0n), t.Ho^s.onj. \- 
5.50(m,1H), 6.97(s,2H) i 


OCH(Et)(CH 2 OMe) 


Me 


Me 


Me 


1.03(t,3H), 1.82(s,3H), 1.83(s.3H). j 
1.91{s,3H), 2.33(s,3H), 2.37(s,3H), j 
2.47(s,3H), 3.43(S,3H), 3.68(m.2H). | 
o.oo^m, i n; T o.y / ^s.^n; i 


OCHEtj 


Me 


Me 


H 


0.99(t,6H), 1.63(m.4H), 1.92(s.6H). I 
2.32(S,3H), 2.41 (s,3H), 2.50(s.3K). ! 
5.35(m,1H), 6.52(s.1H), 6.96(s.2r!} | 


OCH(Et)(CH 2 OMe) 


Me 


Me 


H 


1.00(t,3H), 1.6-1.8(m.2H), 1.86(s.3r,. 1 
1.87(s,3H), 2.28(s.3H), 2.40(s.3H; 
2.489s,3H), 3.40(S,3H), 3.62(m.2H' 
5.51(m,1H), 6.48(s.1H). 6.92(s.2H; 


OCH 2 -(S)-CH(NH 2 )(Et) 


Br j Me 

i 


H 


1.03(t,3H), 1.3-1.5(m.2H), 1.91(s5- 
■2.42(S,3H). 2.5KS.3H) 4.13(m.1-. 
4.26(m,1H). 4.44(m.lH). 6.52is. - - 
7.29(s,2H) 


S-CH(Me)-CH(OH)(Me) 


Br 


Me . H 

i 

I 

i 


1.25(d,3H), 1.41(d,3H). 1.87(s.3H; 
1.89(s,3H), 2.50(s.3H). 2.55(s.3r: 
4.1-4.3(m,2H). 6.63(s.lH}. 
6.65(brs,1H), 7.30(s.2H) 



30 ^ 2.5.6-Trimethvl-7W2 ~ 5-t r : y rie!nvlDherivr)-7H-Pvrrolof2.3-d}pvrim)dirr---- 

carbonitrile 

A mixture of 4-chloro-2.5.6-tr.~.er/-7-^ 

d]pyrimidine (10.000 g. 31 .90 mmc!} ar 3 coiassiurr. cyanide (20.75 9. 319 mmo!) \r. ' Z '. 
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ml dimethyisulfoxide was heated at 130 C C oil bath over weekend. The mixture was 
diluted with water and extracted with ethyl acetate. The organic layer was washed with 
brine, dried over magnesium sulfate, and concentrated to give 9.61 g (99%) of brown 
solid. The solid was recrystallized from i-propanol to give 6.34 g (65%) of the title 
5 compound as light golden crystals, mp 188-190°C. 'H NMR (CDCI 3 ) 6 1.8(s,6H). 
2.07(s,3H), 2.36(s,3H), 2.50(s,3H), 2.65(s,3H), 7.00(s,2H). 

B. 2>Methvl-1-f2.5.6-trimethvl-7-(2.4.6-trimethvUphenvl)-7H-pyrrolof2.3- 

d1pYrimidin-4-viybutan-1-one 

To a solution of sec-butyl magnesium chloride (1.5 ml, 3.0 mmo!, 2 M in diethyl 

10 ether) in 24 ml of dry tetrahydrofuran was added 2,5 r 6-trimethyl-7-(2,4,6-trimethyl- 
phenyl)^7H-pyrrolo[2 t 3-d]pyrimidine-4-carbonitrile (0.814 g, 2.67 mmol) at room 
temperature and stirred for 5 hours. The mixture was quenched with 5 ml of 2N HCi, 
neutralized with saturated sodium bicarbonate, extracted with ethyl acetate. The 
organic layer was dried and concentrated to give a yellow solid. The solid was purifiea 

15 through silica gel column chromatography using chloroform as eluent to give 0.884 g 
(90%) of the title compound as yellow crystals, mp 133-135°C. 

EXAMPLE 21 

r2.5.6-Trimethvl-7-(2.4.^ 
^neand Vl2.5.6-Trimethvl-7-^ 
20 pentan-1-one were prepared starting from 2 f 5.6-trimethyl-7-(2,4.6-trimethylphenyl)-7H. 
pyrrolo[2 ( 3-d]pyrimidine-4-carbonitrite. and ethyl magnesium chloride and n-3uL 
respectively, employing the general procedure of Example 20B. 

EXAMPLE "22 

[2.5.6-Trimethvl-742.4.6-trimethvlohenvlV 7H-pvrrolof2.3-d1pyrimidin^-vl1-DroDan- 

25 Vol 

Asolutionof2,5,6-trimethyi-7-(^ 
4.y[]-propan-l-one (0.300 g, 0.89 mmol; in 1C ml of methanol was treated with sod:— 
borohydride (Na3H.) (0.169 g, 4.^7 mrr.oli at room temperature and stirred fcr 'z 
minutes. The mixture was quenched w :h water and extracted with ethyl acetate I- 
30 organic layer was dried, and concentrated :o g.ve 0.291 g (95%) of the title compoun: 
as light yellow crystals. The crystals were recrystallized from i-propanoi to give hgr.t 
yellow crystals, mp 143-144°C. 
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EXAMPLE 23 

The following compounds were prepared by reduction of the corresponding 
ketone derivative with NaBH A by the procedure described in the Example 22: 

1- [2,5 l 6-Trimethyl-7-(2,4,6-trimethyiphenyi)-7H-pyrrolo[2 ? 3-d]pyrimidin-4-yi]- 
5 pentan1-ol; and 

2- Methyl-1-[2 ( 5 ) 5-trimethyt-7-(2 l 4 1 6-trimethytphenyl)-7H-pyrrolo[2.3-d]pyrimidin-4. 
yl]-butan-ot. 

EXAMPLE 24 

The following compounds were prepared by reaction of the corresponding 
10 alcohol derivative with NaH, followed by reacting with alkyl iodide using the procedure 
analogous to that described in Example 12: 

4-(1-Methoxy-propyi)-2 t 5 l 6-trimethyl-7-(2.4,5-trimethylphenyl)-7H-pyrrolo[2.3- 

d]pyrimidine; 

4-(1-Ethoxy-propyI)-2 ( 5 l 6-tnmethyl-7-(2.4,6-trimethylphenyl)-7H-pyrrolo[2,3- 

15 d]pyrimidine; and 

4-(1-Methoxy-2-methy!-butyl)-2,5,6-trimethyl-7-(2 ( 4.6-trimethylphenyl)-7H- 

pyrrolo[2,3-d]pyrimidine. 

EXAMPLE 25 

[2.5,6-Trimethvl-7-(2.4.5-trimetrv!orenvr)7.H-Dvrrolof2.3-d1pyrimidin-4-vri-oent5'--- 

20 3^1 

A solution of 1 -[2 ) 5.5-tnme:hyl-7-(2,4 t 6-trimethy[phenyl)-7H-pyrrob[2.2- 
d]pyrimidin-4-yl]-propan-1-one (0.220 g, 0.556 mmol) in 10 ml of dry THF was treatea 
with ethyl magnesium bromide (0.787 mmol. 0.39 ml, 2.0 m in THF) at 0°C and stirred 
at room temperature tor 1 hour. Tne mixture was quenched with diluted HCi. 
25 neutralized with aqueous NaOH and extracted with ethyl acetate. The organic layer was 
dried and concentrated to give a yeUw sci.= ~ne solid was redcrystallized from ethyl 
ether/ethyl acetate to give off-white crystais ~d 164-165. 5°C. 

EXAV r .E 25 

r2.5.6'Trimethvl"7-(24.6'trinetnvo"eny^7H-Dvrrolc[2.3-d1pvrimidin^-vil-hexan-: - 

30 ol 

The title compound was p-eoared by reacting 1-[2.5,6-irimethyl-7- 
(2A6-trimethyIphenyl)-7H>pyrrolo|2^ with n-orcoy' 

magnesium chloride using trie orczzz--* irsr*oec in ExamDte 25. 
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EXAMPLE 27 

(1.Ethvl-1-fluoro-propyl)-2.5.^ 
dlpyrimidine 

The title compound was prepared by reacting of 3-[2,5 P 6-trimethyl-7-(2,4,6- 
5 trimethylphenyl)-7H-pyrroio[2 t 3-d]pyrimtdin-4-yi]-pentan-3-ol with dimethyiamincsulfur 
trifiuoride using the procedure described in Example 11. 

EXAMPLE 28 

f1-Ethvl-propenvn-2 T 5.6-trimethvl-7-f2.4.6-trimethvlDhenvn-7H-Dvrroio[2.3- 
dlpyrimidine 

1 0 A mixture of 3-[2 1 5,6-trimethyl-7-(2,4 l 6-trimethyl-phenyi)-7H-pyrroio[2 t 3- 

d]pyrimidin-4-yl]-pentan-3-ol (0.041 g, 0.122 mmol). concentrated sulfuric acid (0.055 
g, 0.56 mmol) and acetic acid (0.136 g, 2.27 mmol) was healed to reflux for l hou' 
cooled, diluted with water, basified to pH 10 with 2 N NaOH and extracted with ethy: 
acetate. The organic layer was washed with brine, dried and concentratea to dryness 

15 to give 43 mg of the title compound as a clear oil. The oil was purified Through silica 
gel column chromatography to give 40 mg of the title compound as a white solid, mp 
59-61 °C. 

EXAMPLE 29 

Compounds listed in the following Table li in which B is CH(OAc)(CHMeEt) arc 
20 a mixture of two isomers 4-(1-ethyl-buteny!}-2.5.6-tr!methy!-7-(2.4.6-trimethy:pneny l :-7^ 
pyrrolo[2,3-d]pyrimidine and 4-(1-n-prcpyl-propenyi)-2,5,6-trimethyi-7-(2 4.5-tnmemyi * 
phenyl)-7H-pyrrolo[2,3-d]pyrimidine [see Table ii in which B is C(=CHEt)(Et) arc 
C(=CHMe)(n-Pr)] were prepared by a procedure analogous to that described ir 
Example 28. 

25 EXAMPLE 30 

n-Ethvl-butvn-2.5.6-trimethvl-7-'2 - 5-irimetrvlohenvh-7H-Pvrrolo f2.3-G'iPvr:m!d.re 
A mixture of two isomers 4-< 1 -etnyl-butenyl)-2.5.6-trimetny.-~ 
(2,4,6-trimethylphenyl)-7H-pyrrolo[2.3-a:pynm:aine and 4-(l-n-propyl-prooenyi:-2.= 5- 
trimethyl-7-(2 t 4,6-trimethylphenyl)-7H-pyrro t o;2.3-djpyrimidine (67 mg. d.: 35 mmci) -r 
30 ethyl acetate (18 ml) and 10% Pd/C f33 mg) was nyarogenated at 50 psi for 15 nours 
The mixture was filtered through ce:ue. "he ; :!:ra:ed was washed with ortne. ones ar.z 
concentrated to give 119 mg of o' z .-.as P-rified through sihca get zcrjr- 
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chromatography using 7% ethyl acetate in hexane as eluent to give 31 mg (46%) of the 
title compound as off-white crystals, mp 100-1 02 °C. 

EXAMPLE 31 

r-2.5.6-Trimethvl-7-(2,4.6-tri^ 
5 1-one oxime 

A mixture of 1-[-2 t 5,6-trimethyl-7-(2,4,6-trimethyiphenyl)-7H-pyrroio[2 l 3- 
d]pyrimidin-4-yl]-propan-1-one (0.598 g, 1.783 mmol), hydroxylamino hydrochloride 
(0.370 g, 5.35 mmol), sodium acetate (0.439 g, 5.35 mmol) in MeOH (30 ml) was stirred 
at room temperature for 24 hours. The mixture was concentrated to dryness. The 

10 residue was diluted with water and extracted with ethyl acetate. The organic layer was 
dried and concentrated to give 0.657 g of a white glass form. The glass form was 
purified through silica gel column chromatography to separated both E (white crystals, 
mp 162-164°C, confirmed by X-ray structural analysis) and Z (white crystals, mp 84- 
87° C) isomers and a mixture of E and Z isomers (mp-150-19O°C). 

15 EXAMPLE 32 

1-f2.5,6-Trimethvl-7-(2.4.6-trimethylDhenvl)-7H-Dvrrolof2.3-dlDvrimidin-4-vn- 
propylamine 

Hydrogenation of 1-[-23.6-Trimethyl-7-(2.4,6-trimethylphenyl)-7H-pyrroio[2.3- 
d]pyrimidin-4-yl]-propan-1-one oxime w;:r, 1C% Pd/C in MeOH using the genera 
20 procedure described in Example 28 resulted in tne title compound. 

EXAMPLE 33 

f2.5.6-Trimethvl-7»f24.6-trimethvbhenvn»7H-pvrrolo[2.3-d1pvrimidin-4-vlmethyll- 
formamide 

A mixture of 2,5,6-trimethyi-7-(2 4 5-:nT»ethylphenyl)-7H-pyrrolo[2.3- 
25 d]pyrimidine-4-carbonitrile (1 .000 g. 3 25 -~z , * : Al/Ni alloy (1 .0 g) in 70% aqueous 
formic acid (10 ml) was stirred at rcor :er*oe*»:_'e tor 1 hour. The mixture was filtered 
through Celite. washed with 100 mi o? v.ater a-o ICO ml of ethyl acetate. The organic 
• layer was separated, dried and ccr.cenv»:e3 :c give a light green oil. The oil was 
purified through silica gel column crtro-r.xzz'ior/ using 2% methanol in chloroform as 
30 eluent to give 0.950 g (86.5%) o* tre : • * rc-r^jr.d as an off-white soiid. Tne sol z 
was recrystallized from ethyl acetate := z .e 2 ;t yellow crystals, mp 202-2C4 c C 
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EXAMPLE 34 
N42.5,6-Trimethvl-7-f2.4.6-trimethylph 
acetamide 

A mixture of 2 ) 5,6-trimethyl-7-(2,4 1 6-trimethyiphenyl)-7H-pyrroio[2,3- 
5 d]pyrimidine-4-carbonitrile (0.500 g, 1 .54 mmol) and 1 0% Pd/C (0.500 g) in ethanoi was 
hydrogenated at 55 psi for 5 hours. The mixture was filtered through ceiite and the 
filtrate was concentrated to give 0.500g (98.8%) of N-[2,5 t 6-trimethyl-7-(2 r 4,6- 
trimethylphenyO^H-pyrrolop^-dlpyrimidin^-ylmethylJ-amine. 

A mixture of N-[2,5,6-trimethyl-7-(2 I 4,6-trimethylphenyl)-7H-pyrroio[2.3- 
10 d]pyrimidin-4-ylmethyl]-amine (0.200 g. 0.648 mmol), acetic anhydride (0.132 g, 1.30 
mmol), triethylamine (0.132 g, 1 .30 mmol) in anhydrous methylene chloride (1 ml) was 
stirred at room temperature for 1 hour. The mixture was quenched with water anc 
extracted with methylene chloride. The organic layer was separated, dried ana 
concentrated to give 0.217 g (95.6%) of the title compound as a light tan solid. Tne 
15 solid was purified through silica gel column chromatography using 5% methanol in 
chloroform as eluent to give 0,200 g (88.1%) of the title compound as golden crystais 
mp 140-143°C. 

The 1 H NMR data of the compounds which are described in the Examples 2C 
to 34 are listed in the following Table. 
20 Tabie II 



25 




30 
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15 



20 



25 



30 



B 


'H NMR (CDCI 3 ) 6 (ppm) ! 


CO-(n-Bu) 


1 .00(t,3H), 1 .4-1 .6(m,2H), 1 .7-1 .9(m,2H), ; 
1.83(s,6H), 2.06(s,3H), 2.34(s.3H), 2.35(s.3H). 
2.38(S,3H), 3.27(t,2H), 7.03(s,2H) 


COEt 


1.26(t,3H), 1.81(s,6H), 2.04(s,3H), 2.32(s.3H), 
2.36(s,3H), 2.68(s,3H), 3.27(q,2H), 7.00(s,2H) 




1.9(m,1H), 1.83(s,6H), 2.05(s,3H), 2.30(s.3H). 
2.37(S,3H), 2.68(S,3H), 3.91(m,1H0, 7.03(s.2H) {. 


un(Un)pdU) 


u.yD(i t ony, i >c- 1 .o^m.on^ , i.//^s,on], . 
1.87(s,3H), 2.00(s,3H), 2.37(s,3H), 2.39(s.3H), ; 
2.63(s.3H), 5.20(dd ! lH), 7.02(s.2H) i 




1 12ft 3H1 1 6-2 CMm 2HH 1 77(s 3H^ ' 
1.87(S,3H). 2.00(S,3H). 2.37(s,3H), 2.39(s.3H), : 
2.63(S,3H), 4.97(d,1H), 5.15(m,1H), 7.02(s.2ri) !i 


CH(0Me)(Et) 


1 ,02(t,3H), 1 .82(S,3H), 1 .83(s,3H), 2.01 (s,3H). |! 
1 .8-2. 1 (m.2H), 2.36(s,3H), 2.45(s,3H), j! 
2.569s,3H), 3.359s, 3H0, 4.68(t,1H), 7.01 (s.2H) ' 


CH(0Et)(Et) 


1.02(t,3H), 1.22(t,3H), 1.82(s,3H), 1.83(s.3H). 
1. 7-2.1 (m,2H), 2.36(s.3H), 2.46(s,3H), j 
2.65(s,3H). 3.49(m,2H), 4.75(t,1H), 7.0l(s.2Hi ; 


CH(OMe)(CHMeEt) 


0.68(d,1.8H). 0.83(t,1.2H), 0.95(t,1 ,8H), 
1.10(d.1.2H). 1.1-1.5(m.2H). 1 .9-2.2(m,1H). 
1 .3(3 sets of s.6H), 2.0(s.3H), 2.359s.3H0. 
2.53(s.3H0. 2.65(s,3H), 3.25(s.1.8H). ' 
3.30(s.1.2H), 4.42(d,0.6H), 4.5(d,0.4H). '[ 
7.0(s.2H) 


CH(OAc)(CHMeEt) 

j 


0.7(d,1.5H), 0.85(t,1.5H), 0.94(t,1 .5H). 
1.1(d.l.5H). 1.1-1.5(m.2H), 1.81(s,1.5H). 
1.S3(s.3H). 1.869S.1.5H), 2.0(s,3H), 
2.22!s.1.5H), 2.24(s,1.5H), 2.2-2.4(m.0.5H}, f, 
2.32(s.3H). 2.49(s.1.5H), 2.51(s.1.5H) 
2.6C(s.3H). 3.0-3.2(m,0.5H), 6.12(m.1H). 
7.0(s.2H) ; 


CFEt. 


0 9C;t.5H;. 1 .83(s,6H), 2.03{s,3H), 2.0- 
2.4!ir. 4H). 2.38(s,6H). 2.59(s.3H). 7.02(s.2- - 


CEt,(0H) 


071 :t.SH-. l.79(s.6H), 2.02(s,3H). 2.0- 
2.4inr 4.-;;. 2.36(s.3H). 2.47(s.3H). 2.61 (s. 3- 
7.01 ;s. 2.-) 
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B 


! H NMR (CDCI 3 ) 6 (ppm) 


C(Et)(n-Pr)(OH) 


0.71 (t.3H), 0.84(t,3H), 1 .4-1 .6(m.2H). 
1.80(s,3H), 1.81(s,3H). 2.04(s,3H), 1.9- 
2.2(m.4H), 2.38(s,3H), 2.49(s,3H), 2.63(s,3H), 
6.83(8,1 H), 7.03(s,2H) 


CH(Et)(NH-n-Pr) 


0.87(t,3H), 0.90(t,3H), 1.5-1.7(m,2H). 
1.80(s,3H), 1.83(S,3H), 2.00(s,3H), 1.9- 
2.2(m,2H), 2.36(S,3H), 2.41(s,3H), 2.42(s,3H), 
?3-2 5(m1Hl 2 7-2 9(m1H) 4 48(m1H) 
7.0195.2H), 7.15(S.1H), 


=NOH)(Et) 


1.0-1.2(m,3H), 1 79(s,1 .5H), 1. 80(8,1. 5H), 

2.35(s,3H), 2.65(8,1. 5H). 2.68(s.1.5H> 
2.7(q,1H). 2.99(q,1H), 6.93(s.2H), 9.05(brs.1H) 


CH(Et)(NH2) 


1.04(t,3H), 1.79(s,3H), 1.85(s,3H), 1.7- 

2.Q(m.2ri), i.yy(S,on) ( ^.oo^s.onj, ^.*t^s,onj, 
2.62;s.3H), 4.52(m.1H), 7.01 (S.2H) ! 


=CHMe)(Et) 


1.00(t,2.lH). 1.1(t,0.9H), 1.47(d s 0.9H), 
1.82(s,6H), 1.9(d.2.lH), 2.02(S ? 3H), 2.25(s ; 3H) t 
^ .^-^.0(1*1,011;, o.D*o.o\rii, i n/, / .u\»,£m; 


=CHEt)(Et) + C(=CHMe)(n-Pr) 


(m.5.4H). 1.82(S,6H), 1.869d.1.8H). 2.0(s,3H), 
2.20(s..1 .2H). 2.21 (s,1 .8H), 2.359S.3H). ' 

i.D»J^5.I.Ori/,t.Ol^a,i.fcrt/,t.u 

2.3(m.2.3H).5.4-5.8(m,1H), 6.959S.2H: j 


CH(n-Bu)(Et) 


0.33r..2H). 0.88(t.3H), 1 .1-1 .49(m.2K;. 1.6- ' 
2.2i'm4H). l.82(s.3H), 1.83(S.3H), 1.98(s.3H;. \ 
2.35(s.3H). 2.43(s,3H), 2.61(S,3H), 3.33(m.lH), j 
7.00{s.2H) ! 


CH2NHCHO 


1.7S-S.6H). 2.00(s.3H). 2.35(s.3H), 2.48(s.3H). J 
2.62(s.3H). 4.98(d,2H). .7.01(s.2H), | 
8.05!=rs.1H), 8.38(s,1H) ! 


CH2NHCOCH3 ' 1 s =Hi l.97(s.3H). 2.12(S,3H), 2.34(s.3h). | 

; 2 -2 5 3rT. 2.61(S.3H), 4.90(d,2H). 6.99(S.2H) ■ 
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Exampie 35 

A. i-f2-Amino^.5-dimethvM-(2.4.6-rt^ 
butan-1-one 

A mixture of 3-hydroxy-2-butanone (0.637 g, 7.23 mmol), 2,4,6-trimethylaniiine 
5 (0.973 g t 0.719 mmol) and p-toiuene sulfonic acid (0.012 g ) in 15 ml of benzene was 
heated at reflux under Dean-Stark trap for 3 hours. A solution of (Et) : CHCOCH,CN 
(1.008 g, 7.24 mmol) was added to the reaction mixture and heated at reflux overnight 
The mixture was cooled and diluted with ethyl acetate and water. The organic layer 
was separated and washed with water, aqueous sodium carbonate, and then brine: 
10 dried and concentrated to give a brown oil which contains the desired compound. 
0.368 g of the desired compound was isolated. after silica gel column cnromatography 
using chloroform as eluent. 'H NMR (CDCU) 6 0.94 (t,6H), 1 .5-1 .8 (m.4H), 1 .73 (s,3H) 
1.98 (s,6H). 2.26 (s,3H), 2.34 (s.3H), 3.00 (m.1H), 5.78 (brs.2H), 6.99 (s,2H) ppm. 

B. N-f3-(2-Ethvl-butV(^n-4.5-dimethvl-1-f2.4.6*trimethvlDhenvl)-1H-Dvrrol-2-vn- 
15 acetamide 

A mixture of the title compound from Example 35A (0.326 g. 1 mmol) and acetic 
anhydride (0.108 g, 1.05 mmol) in acetic acid (3 ml) was heated at reflux for 2 hours. 
The mixture was concentrated to dryness, diluted with water and extracted with ethyi 
acetate. The organic layer was washed with aqueous sodium carbonate and brine 
20 dried and concentrated to give a darK oil. Tne oil was purified by silica gel cciumr 
chromatography to give 107 mg of tne title compound as a brown oil H NMR (CDC: 
6 0.88 (t,6H), 1.6-1.8 (m,4H). 1.76 (s.3hj. 1.88 (s.3H), 1.93 (s.6H), 2.25 (s.3K). 2.2E 
(s,3H), 2.90-3.00 (m,1H), 6.89 (s.2H) ppm. 

C. 4-f1-Ethvipropvl)-2.5.6-trim5:hyl-7-f2.4.6-trimethvlDhenvn-7rl-Dvrrolof2 3- 

25 dlpyrimidine 

A mixture of the title compound of Example 35B (100 mg. 0.27 mmo!) anc 
ammonium chloride in 1 .6 g of acetam:ce was neated at reflux for 2 hours. The mixture 
was quenched with water and extractec w:n etr.yl acetate. The organic layer was cr:ec 
and concentrated to give the desires preset wnich was purified by siiica gel cohjm- 
30 chromatography to give the title compound as a yellow oil. 'H NMR (CDCi 3 ) JO:: 
■ (t,6H), 1.7-2.0 (m t 4H), 1.83 (s,6H). 1 99 ;s.3H«. 2.35 (s.3H), 2.44 ;s.3H;. 2.61 (s 3- 
3.25-3.35 (m,1H), 7.00 (s : 2H) ppm. 
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The following Preparations illustrate the synthesis of intermediates. 

Preparation 1 

The following compounds were prepared starting from the appropriate aniline 
and employing the general procedure of Example 1A. 
5 NC fie 




R 5 



15 



R 5 


1 

'H-NMR(CDCI 3 ) 6 (ppm) 


3,5-ditrifluoromethylphenyl 


2.2(s,3H), 4.0(s,2H). 6.15(s,1 H). 
7.9(s.2H) 


2,5-dimethylphenyl 


2.04(s,3H), 2.12(s,3H), 2.35(s.3H), j 
3.35(s,2H), 5.90(8,1 H), 7.0(s,1H), 7.10- !j 
7.25(m,2H) j| 


2-methyl-4-iodophenyl 


2.05(s,3H), 2.10(s,3H), 3.80(s.2H), i: 
5.85(s,1H), 6.92(d,1H), 7.60(dd.1H). 
7.70(d.1H) 


3-methyl-4-chlorophenyl 


2.10(S,3K), 2.40(S,3H), 4.03(s.2H), 

5.03(S,1H), 7.10(dd,1H), 7.21(d.1H). 

7 45(d.1H) ;> 


4-bromo-2,6-dimethylphenyl 


2 01 (S.6H). 2.10(s,3H), 3.70(brs.2H). : 
5 72(S,1H), 7.30(S,2H) 


2-bromo-4,6-dimethyiphenyl 


2 05(s,3H). 2.13(S,3H), 2.35(s.3H). 

3 S3(D.'S.2H), 5.81 (s,1 H), 7.08(s.1 H). 
7 25.S.3H) 


4-chloro-2,6-dimethylphenyl 


2 0VS.5H), 2.10(s,3H), 3.75(brs.2Hj. 
5 75IS.1H), 7.14(s,2H) 



The following compounds were ckj-s: sianr.g from 3-hydrox/-2-butanone z- 
4-hydroxy-3-hexanone and the apDrcp: at* a- and employing the general proceaur* 
of Example 2A. 
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5 




10 



R 4 and R 6 


R 5 


'H-NMR(CDCI 3 ) 6 (ppm) 


Me 


2,4-dimethylphenyl 


1.70(s.3H), 1.95(S,3H), 2.05(s.3H). 
2.38(s.3H), 3.7(s.2H). 6.95-7.20(m.3H) !! 


Me 


2,6-dimethylphenyl 


1.67(s.3H), 1.98(s,6H), 2.05(s,3H), 
2.90(brs,2H) ; 7.05-7.21 (m,3H) !, 


Et 


2,4,6-trimethylphenyl 


No purification, the material was used J' 
directly for the next reaction step 1 



Preparation 3 

The following compounds were prepared starting from the corresponding 
compounds of preparations 1 and 2 and employing the genera! procedures c 
Examples 1B and 1C. 

20 

f; - 



25 




FL = Me, R S =H 


j --NVIR (solvent) 6 (ppm) 


R 5 =3,5-ditrifluoromethylphenyl 


i '3f/SO-d6) 2.32(s,3H) s 7.50(s.1H}. 




: = 05(s.lH), 8.55(s.1H). 12.10(s.1H: 


R==2,5-dimethylphenyl 


i -C2ZU) 2.04{s.3H), 2.35(s.3H), 


| 2 -57(s.3H), 2.470(s,3H), 6.57(s.1H 


I 


: 7 D-7 3!m.3H). 12.08(S.3H) 
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5 



15 



R 5 =3~methyl-4-chlorophenyl 


(DMSO-d 6 ) 2.29(S,3H), 2.31 (S.3H), ! 
2.38(s,3H), 7.12(S,1H), 7.55(m.2H). 
/.D/(Q,inj, i i.yu(s,inj 


R 5 =4-bromo-2 t 6-dinnethylphenyl 


2.45(s,3H), 6.39(s,1H), 7.29(s.2H) 


R 5 =2-bromo-4,6-dimethylphenyI 


(DMSO-d s ) 1.91(s,3H), 2.20(s.3H), 
^,04[s,onji t.o*t^5,onj, o.oo^s.in/, 
7.21(s,1H), 7.44(s,1H),11.80(s.lH) 


R 5 = 4-chloro-2,6<limethylphenyl 


(CDCI3) 1.91 (S,6H), 2.38(s,3H). 

t.*+w\o,Ony, D.O*T\a,inj, /.UO^S.tiiy 


R 4 & R 5 = Me 


'H-NMR (solvent) 6 (ppm) 


R 5 =2,4 I 6-trimethylphenyl 


(CDCIj) 1.85(S,6H), 1.87(s,3H, 
2.34(s.3H), 2.41(S,3H), 2.44(s.3H). ■ 
7.00(s,2H), 12.2(s,1H) | 


R 5 =2,4-dimethylphenyl 


1 

(CDCI3) 1.90(s,3H), 1.93(s,3H). ! 
2.38(s,3H), 2.42(s,5H), 7.0-7.2(m,3H), 
12.25(s,1H) | 


R 5 =2,6-dimethylphenyl 


(CDCIj) 1.80-1.90(m,9H), 2.39(s,3H). i 
2.49(s,3H). 7.04-7.20(m,3H). 12.2(s.1H) 



Preparation 4 

The following compounds were prepared starting from the corresponding 
compounds of Preparation 3 and employing the general procedure in Example 1D. 



25 




30 



R,=Me, R 6 =H 


'H-NMR (CDCIj) 6 (ppm) 


R 5 =3,5-ditrifluoromethylphenyl 


2 53(s.3H). 2.74(s,3H), 7.27(S.1H; 


7.82(s.1 H). 8.29(S.2H) 
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5 



20 



R 5 =2 ( 5-dimethylphenyl 


2.01 (s,3H), 2.35(s,3H), 2.50(s,3H), 
2.66(s ( 3H), 6.91(s,1 H), 7.05(s f 1 H), 
f.\ u-/ .ou^m^nj 


H 5 =c-rneinyi-4-cnioropnenyi 


7.15(s,1H), 7.47(s,2H). 7.55(s,1H) 


n5=4-bromo-2 l D-aimetnyipnenyi 


l .oi?^o t un/, t.Hjis^ni, &.©tf.^»,wr)/, 

6.75(s,1H), 7.32(S,2H) 


R s = 2-bromo-4,6-dimethylphenyI 


i.yo^s,onj, ^.o/^s,onj, t.Dc^s,onj, 
2.65(S,3H), 6.82(S,1H), 7.11(s.1H). 
7.38(s,1H) 


R 4 and R s = Me 


'H-NMR (CDCIj) 6 (ppm) 


R 5 =2 ( 4 ( 6-trimethylphenyl 


1.81(s.6H), 1.99(s,3H), 2.35(s,3H), 
2.46{s.3H), 2.59{s,3H). 7.01 (s,2H) 


R 5 = 2 , 4-dimethy Iphenyl 


1.84(s,3H), 2.03(s,3H), 2.39(s.3H), 
2.44(s.3H). 2.59(s,3H), 6.90-7.1 5(m,3H) 


R 5 =2,6-dimethy!phenyl 


1.83(s,6H). 1.98(s,3H), 2.45(s,3H), 
2.58(s,3H), 7.10-7.30(m,3H) 


R 3 =4-chloro-2 ( 6-dimethylphenyt 


1.91(s,6H). 2.51 (s,3H), 2.64(s,3H). 
6.77(s.1 H), 7.17(S,2H) 


R 4 and R 5 = Et 


'H-NMR (CDCIj) 6 (ppm) 


R 5 =2,4,6-trimethyiphenyl ! 0.95(t,3H), 1.31(t.3H), 1.85(s.6H). 

| 2.33(s,6H), 2.46(q,2H), 2.62(s,3H), 

| 2.92{q,2H), 7.02(s,2H) ; 



30 
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CLAIMS 

1 . A compound of the formula 



b 




f 



10 and the pharmaceutical^ acceptable acid addition salts thereof, wherein 

B is NR,R 2 , CR,RjR„, C(=CR J R, J )R, i NHCR,R 3 R,,, OCR,R 2 R,„ SCR,R,R,. 
NHNR,R :> CRjR^NHR,, CRjR^OR,, CR 2 R n SR., or C(0)R 2 ; 

R, is hydrogen, or C,-C 5 alkyl which may be substituted by one or two 
substituents R 7 independently selected from the group consisting of hydroxy, fluoro 
15 chloro, bromo. iodo, C,-C, alkoxy, O-C -(C,-C e alkyl). O-C NH(C,-C 4 alkyl). O-C -N(C,-C, 

O O 0 

alkyl)(C,-C 2 alkyl), amino, NH(C : -C 4 alkyl). N(C,-C 2 alkyl)(C,-C« alkyl), S(C,-C. alky!) 
N(C,-C.alkyl)C(C,-C. alkyl), NHC (C,-C, alkyl). COOH. 0 0(0,-0, alkyl). CNH(C-C ; 
II 

20 0 0 0 O 

alkyl), CN(C r C 4 a!kyl)(C.-C 2 alkyl), SH. CN, NO,. SOfC.-C, alkyl). S0,(C-C, alkyl- 

'! 
II 

o 

S0 2 NH(C r C 4 alkyl), S0 2 N(C.-C 4 alkyl)(C.-C : alkyl). and said C,-C e alkyl may contain 
25 one or two double or triple bonds; 

R ? is C,-C 12 alkyl, aryl or (C.-C. alkylene)aryl wherein said aryi is pnen y 

naphthyl, thienyl, benzothienyl, pyridyl aumclyi. pyrazinyl, pyrimidyl. imidazolyl. furanv! 

benzofuranyl, benzothiazolyl. iso:n.azo!.i oenzrsothiazolyi, thiazoiyl. iscxazoi; 

benzisoxazolyL benzimidazolyl, tnazo.yl, pyrazolyl, pyrrolyi, indoiyL pyrroiopyrc-.. 
30 oxazolyl, or benzoxazolyl; 3- to 8-memoerea cycioatkyl or (C,-C. aikyiene) cycioalk-. 

wherein said cycloalkyl may contain cne cr two of 0. S or N-Z wherein Z is hyoroge- 

C r C 4 alkyl, benzyl or C,-C. aJkanoyi, wnerem R. may be substituted inaependeniiy z . 

from one to tnree of chloro. fiuoro. cr Z -: ; a.*.y cr one of nydroxy. orcmo. iccc Z 
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C 6 alkoxy, 0-C-(C r C. alkyl), O-C -N(C,-C< alkyl)(C,-C. alkyl), S(C,-C. alkyl), Nr 

I; : 
0 ■ 0 

NH(C,-C 2 alkyl), N(C r C 2 alkyl) (C r C 4 alkyl), N(C,-C< alkyl)-C (C,-C< alkyl), NHC (C-: 

5 0 0 

alkyl), COOH, C O(C r C, alkyl), CNH(C,-C. alkyl), C'N(C,-C 4 alkyi)(C,-C, alkyl). S: 

li ii 

0 0 0 

CN f N0 2 , SO(C,-C 4 alky!), S0 2 (C r C, alkyl), SO : NH(C r C 4 alkyl), S0 2 N(C.-C 4 alkylj{C 
10 C 2 alkyl), and wherein said C,-C :: alkyl or C.-C,- alkylene may contain one to !hre 
double or triple bonds; or 

NR,R 2 or CR,R 2 R :1 may form a saturated 3- to 8-membered caroocyciic ring 
which the 5- to 8-membered ring may ccr.:a:n one or two double bonds or one or tv. 
of O, S or N-Z wherein Z is hydrogen, C r C 4 alkyl, benzyl or C r C 4 alkanoyl; 
15 R 3 is hydrogen, C,-C e alkyl. fluoro. chicro. bromo, iodo, hydroxy, amino, 0(C 

C 5 alkyl), NH(C,-C 6 alkyl), N(C r C, alkyl):C.-C- alkyl), SH, S(C.-C 4 alkyl), SO(C-C 
alkyl), or S0 2 (C,-C. alkyl), wherein sa:d C.-C. alkyl and C,-C s alkyl may contain or 
double or triple bond and may oe 3ucst:t-ted by from ^ to 3 substituents 
independently selected from the group consisting of hydroxy, C-C 3 alkoxy. iiucr: 
20 chloro or C r C 3 thioalkyi; 

R, is hydrogen, C,-C 6 alkyl. fiucrc. cr.lcro. Dromo. iodo, C r C e alkoxy. am:: 
■ NH(C,-C e alkyl), N(C r C 5 alkyl)(C,-C : aikyr SO,(C,-C 6 alkyl). wherein n is 0. 1 or 
cyano, hydroxy, carboxy, or amidp where-** said C.-C. alkyis may be substitutec z 
one hydroxy, trifluoromethyl, amino caroc* . an zc. NHC (C,-C a alkyl), NH(C.-C. air;,: 

25 0 

N(C r C^ alkyl)(C.-C 2 alkyl), CC.;C,-C. a.- f ' 2-2, alkoxy. C,-C, thioalkyi. fiuc 

0 

bromo. chloro, iodo, cyano or ni:rc 

30 

R. is phenyl, naphtnyl. trie-. :*-:::-.:enyl. pyndyl. quincly:. pyraz-. 
pynmidyl.imidazolyl.furanyi.benzo'-'er . L'?-:::n.azoiyusoth>azolyl.benziso1h;aio . 
thiazolyi. isoxazolyl. benzisoxazclyi :sr: - ztz: tr.azolyi. pyrazoiyi pyrrc.y. \nzo . 
pyrrolopyridyl. benzoxazolyi. oxazo . z.~z :n. , ~iazcndinyL morononny;. piDer.c:.- 
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piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 

bicycloalkyl, optionally containing one or two of 0, S or N-Z wherein Z is hydrogen, C- 

C 4 alkyl, C r C 4 alkanoyl, phenyl or phenylmethyl, wherein each one of the above groups 

may be substituted independently by from one to three of fluoro, chioro, bromo. formyl, 

5 C,-C 6 alkyl, 0,-Ce alkoxy or trifluoromethyl, or one of hydroxy, iodo, cyano, nitro. 

amino, NH^C, alkyl), N(C r C 4 )(C-C 2 alkyl), C00(C r C 4 alkyl), C0(C : -C 4 alkyl) 

S0 2 NH(C r C 4 alkyl), S0 2 N(C r C 4 alkyl){C,-C 2 alkyl). S0 2 NH 2 , NHS0 2 (C,-C 4 alkyl). S(C- 

C 6 alkyl), S0 2 (C,-C fl alkyl), wherein said C.-C 4 alkyl and C,-C e alkyl may be substituted 

by one or two of fluoro, chioro, hydroxy, C,-C.. alkoxy, amino, methyiamino. 

10 dimethylamino or acetyl wherein said C.-C 4 alkyl and C,-C e alkyi may contain one 

double or triple bond; with the proviso that FU is not unsubstituted phenyl; 

R a is hydrogen, C r C 6 alkyl, fiuoro, chioro, bromo, iodo, C,-C. alkoxy. formyi, 

amino, NH(C r C 6 alkyl), IM(C,-C B aikyl)(C : -C 2 alkyl). SO n (C r C. alkyl), wherein n is 0, • 

or 2, cyano, carboxy, or amido, wherein said C,-C s alkyls may be substituted by one 

15 hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C r C, alkyl), NH(C,-C 4 alKy:;. 

li 

0 

N(C,-C 4 alkyl)(C r C 2 alkyl), C0(C-C 4 alkyl), C,-C 3 alkoxy, C r C 3 thioaikyl. fiucrc 

II 

0 

20 

bromo, chioro, iodo, cyano or nitro: 

R„ is hydrogen, hydroxy, fiuoro. chioro. COO(C,-C 2 alkyl), cyano. or COiC-C 

alkyl); and 

R 12 is hydrogen or C r C 4 alkyi: with the proviso that (1) B is not straight cna..-. 
C,-C 12 alkyl, (2) when Rs is unsubstituted cycloakyl, R 3 and R- are hydrogen, and R 
25 is hydrogen or methyl, then B is not NHR. wnerem R ; is benzyl or thienylmethy.. ar: 
(3) when R K is p-bromophenyl, and R.. and R f are methyl, then B not methyiarr..-: 
or hydroxyethylamino. 

2. A compound according to z:a^ i wherein B is NR,R 2 , NHCHR.R- v 
OCHR^, wherein R, is C r C 5 alkyl. when nay oe substituted Dy one of hydroxy, rue - : 
or C,-C 2 alkoxy, and may contain cne cc-oie or triple bond, and R : is benzyl or 
alkyl which may contain one doubie c troie oond. wherein said C,-C f alky; or :-r 
phenyl in said benzyl may be substitute; z\ : -:ro C.-C 5 alkyi. or C.-C- ai*cx\ 



WO 94/13676 



PCT/US93/10715 



-56- 

3. A compound according to claim 1 wherein B is CR,R 2 R,. wherein R, is 
C,-C e alkyl which may be substituted by one C. ( -C 6 alkoxy or hydroxy, R 2 is benzyl cr 
C,-C e alkyl wherein said C.-C 6 alky! or the phenyl in said benzyl may be substituted by 
one C r C e alkyl, C.-C fl alkoxy, fluoro, chloro or bromo, and R n is hydrogen or fluorc. 
5 4. A compound according to claim 1 wherein B is as defined in claim 1 and 

R 2 is C,-C 6 alkyl which may be substituted by fluoro, C r C e alkyl or C.-C- alkoxy and 
may contain one double or triple bond. 

5. A compound according to claim 1 wherein B is as defined in claim 1 and 
R 2 is benzyl or methylthienyl, the phenyl or thienyl of which may be substituted by 

10 fluoro, chloro, C r C 4 alkyl or C,-C 4 alkoxy. 

6. A compound according to any one of claims 1 to 5 wherein R 3 is me:hy! 
ethyl, fluoro, chloro, or methoxy. 

7. A compound according to any one of claims 1 to 6 wherein R, and R. 

are hydrogen, methyl or ethyl. 
15 8. A compound according to any one of claims 1 to 7 wherein R< is pheny! 

substituted by two or three substituents. 

9. A compound according to claim 8 wherein said substituem is 
independently fluoro, chloro, bromo. iodo. C,-C a alkoxy, trifluoromethyL C,-C, alky: 
which may be substituted by one of hydroxy, C r C 4 alkoxy or fluoro and may have cne 
20 double or triple bond, -(C r C< afkylene)0(C,-C ? alkyl), C r C a hydroxyalkyl, hydroxy 
formyl, COO(C,-C 2 alkyl). -(C,-C, alkylene)amino t or -C(0)(C r C, alkyl). 

.10. A compound according to claim l wherein said compound is 

n-butyl-ethyi-[2,5-dime^^ 
yl]amine; 

25 * di-n-propyl-[2,5-dime^ 

yljamine; 

ethyl-n-propyl-[2,5-dimethyl-^ 

yl]amine; 

diethyl-2 f 5-dimethyl-7w x 2.4.5-trimetnylphenyi)-7H-pyrrolo[2.3-d]pyr!nnicin.-. 
30 y|]amine; 

n-butyl-ethy|.[2 : 5,6-trime!hy!-7-(2 * e-tnme!nylphenyl)-7H-pyrrcio[2.3-dj?yr«m;a - • 
4-yI]amine; 
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2-{N-n-butyl-N-[2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2:3-d]pyrimidin- 

4-yl]amino}-ethanol; 

4-(1-ethyl-propyl)-2,5,6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3- 

d]pyrimidine; 

5 n -butyl-ethyl-[2,5-dimethyl-7-(2,4-dimethylphenyl)-7H-pyrrolo[2.3-d]pyrimidin-4- 
yl] amine; 

2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidyl-4-yl)-(l-ethyl- 
propyl)amine; or 

2-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4- 

10 ylamino]-butan-1-ol. 

1 V. A pharmaceutical composition tor the treatment of (a) illnesses induced 
or facilitated by corticotropin releasing factor or (b) inflammatory disorders such as 
arthritis, asthma and allergies; anxiety; depression: fatigue syndrome; headache; pain; 
cancer; irritable bowel syndrome, including Crohn's disease, spastic colon and irritable 

15 colon; immune dysfunction; human immunodeficiency virus (HIV) infections; 
neurogenerative diseases such as Alzheimer's disease; gastrointestinal diseases: eating 
disorders such as anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal 
symptoms; drug addiction; stress-induced psychotic episodes; and fertility problems 
which comprises a compound of the formula 

20 = 




9. I 



25 



and the pharmaceutical^ acceptaDie a:.a aasmon salts thereof, wherein 

B is NR,R 2 . CR,R 2 R„. C(=CF,.P.,.R. NHCR : R : R,„ OCR.R ; R... 3CR.R : R. 
NHNR,R ? , CRjRnNHR,. CR 2 R-CR.. CR ; R..SR.. or C(0)R ? ; 

R, is hydrogen, or C,-C, aiKyi v.mch may be substituted oy one or xw 
substituents R T -independently se:ec!ed <rz~* :ne group consisting of hydroxy, fiucr- 
chloro, bromo. iodo. C,-C 8 alkoxy. O-C -Z-Z. a.* y n O-C NH(C.-C 4 alky.). O-C -N(C-C 
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alkyl)(C,-C 2 alkyl), amino, NH(C : -C 4 alkyl). N(C.-C, alkyl)(C,-C 4 alkyl), S(C,-C. alky!) 
N(C,-C 4 alkyl)C (C,-C 4 alkyl), NHC (C.-C 4 alkyl). COOH, C 0(0,-0, alkyl), C NH(C.-C. 
II II 

0 0 0 0 

alkyl), CN(C,-C 4 alkyl)(C,-C 2 alkyl), SH, CN, NO,, SO(C,-C 4 alkyl), S0 2 (C,-C 4 alkyl), 

II 

0 

S0 2 NH(C,-C 4 alkyl), SO,N(C,-C 4 alkyl){C,-C, alkyl), and said C.-C 6 alkyl may contain 
one or two double or triple bonds; 

Rj is C,-C, 2 alkyl, aryl or (C,-C, c aikyiehe)aryl wherein said aryl is pne.nyl. 
naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl. imidazolyl, furanyi. 
benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazolyl, isoxazclyl. 
benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, pyrrolopyridy:. 
oxazolyl, or benzoxazolyl; 3- to 8-membered cycloalkyl or (C.-C e alkylene) cycloalky:. 
wherein said cycloalkyl may contain one or two of 0, S or N-Z wherein Z is hydrogen 

1 5 

C,-C 4 alkyl, benzyl or C,-C 4 alkanoyl, wherein P. : may be substituted independently by 
from one to three of chloro, fluoro, or C,-C 4 alkyl. or one of hydroxy, bromo, iodo. C- 

C s alkoxy, 0-C-(C,-C e alkyl), 0-C-N(C,-C 4 alkyl)(C.-C, alkyl), S(C,-C 5 alkyl), NH. 

II ! 
0 0 

20 NH(C.-C, alkyl), N(C.-C 2 alkyl) (C,-C. alkyl). N(C.-C. alkyl)-C (C,-C s alkyl), NHC (C-C. 

0 C 

alkyl), COOH, C 0(C.-C 4 alkyl), CNH(C.-C £ aiiwl). C N(C.-C. alkyl)(C.-C ? alkyl). £- 

ii - : - 

0 0 0 



25 



30 



CN, N0 2 . S0(C,-C 4 alkyl), S0 2 (C,-C, aiKyl). S0 ; NH(C,-C 4 alkyl). SO,N(C-C 4 alkyljjC • 
C 2 alkyl), and wherein said C,-C, : alkyl or C-C- alkylene may contain one to three 
double or triple bonds; or 

NR, R 2 or CR, R 2 R, , may form a saturated 3- to 8-memberea carbocyciic ring :n= 
5- to 8-membered rings of which may cons:.-, cne cr two double bonds or one or 
of 0, S or N-Z wherein Z is hydrogen. C.-C. a:ky!. Denzyl or C.-C 4 alkanoyi- 

R, is hydrogen. C,-C. alkyl. fluoro cr.^cro. bromo, iodo. hydroxy, amino. 0(C ■ 
C. alkyl), NH(C,-C S alkyl), N(C.-C 4 a!Ky!;:C. : : alkyl). SH. S(C : -C. alkyl). SO,'C-C. 
alkyl). or S0 2 (C,-C. alkyl). wherein sa:s C-C.. =i".yi and C-C f alkyl may contain 
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double or triple bond and may be substituted by from 1 to 3 subs:iiuen:s R 5 
independently selected from the group consisting of hydroxy, C.-C 3 alkoxy. fiuoro, 
chloro or C r C 3 thioalkyl; 

R 4 is hydrogen, C,-C g alkyl, fiuoro, chloro, bromo, iodo, C,-C 6 alkoxy, iormyi, 
5 NH(C r C 6 alkyl), N(C r C 6 alkyl)(C r C 2 alkyl), SO ft (C--C fl alkyl), wherein n is 0, 1 or 2, 
cyano, hydroxy, carboxy, or amido, wherein said C r C 5 alkyls may be substituted by 

one hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C r C 4 alkyl), NH(C,-C, alkyl), 

I! 

0 

n N(C,-C 4 alkyl)(C,-C 2 alkyl), CO(C : -C 6 alkyl), C r C 3 alkoxy, C r C 5 thio&kyl. fiuoro 
0 ii 

0 

bromo, chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyi, pyrazinyi, 
pyrimidyUmidazolyl.furanyl, benzofuranyl.benzothiazolyl.isothiazolyl, benzisothiazolyl. 

5 thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazdlyl, triazolyl, pyrazolyl, pyrrclyl. indolyl. 
pyrrolopyridyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, morpholinyi. piperiainy!. 
piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-memberea 
bicycloaikyl, optionally containing one or two of 0, S or N-Z wherein Z is hycrogen. C- 
C A alkyl, C,-C 4 alkanoyl, phenyl or phenylmethyl, wherein each one of the above groups 
may be substituted independently by from one to three of fiuoro, chloro, bromo. formyi. 
C,-C e alkyl, C,-C 9 alkoxy or trifluorometnyi, cr one of hydroxy, iodo, cyano. nitro. 
amino, NH(C,-C 4 alkyl), N(C r Cj(C.-C : *<<,!). C00(C r C 4 alkyl), CO(C..C d alkyl;. 
SO a NH(C,-C 4 alkyl), S0 2 N(C,-C 4 alkylKC-C : aik>,l). SO,NH 2 . NHS0 2 (C.-C 4 alKyl). SiZ - 
C 6 alkyl), S0 2 (C r C 6 alkyl), wherein saia C.-C 4 aJnyi and C r C 6 alkyl may De substitute:: 

!5 by one or two of fiuoro, chloro. nycrcxy C.-C 4 alkoxy, amino, methylammc 
dimethylamino or acetyl wherein said C.C 4 a-*yl and said C r C 5 alkyl may contain one 
double or triple bond; with the prcv.so tr.at ^ s net unsubtituted phenyl: 

R 5 is hydrogen, C,-C e alky:. :\jz:o m zrc. oromo, iodo, C,-C e alkoxy. form;, 
amino, NH(C,-C S alkyl), N(C r C 5 a:ky. Z -C ai*.r. SO r (C r C. alkyl). wherein n is 0 ' 

10 or 2, cyano. carboxy, or amido. wnere.r sa.2 Z Z, alkyls may be subsumed oy c-e 
hydroxy, trifluoromethyl, amino, career zr~. 22 NHC(C,-C. alkyl). NH(3.-C, alky 
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N(C r C 4 alkyl)(C r C 2 alkyl), CO(C r C ; alky!), C r C 3 alkoxy, C r C 3 thioaikyl, fluoro. 

o 

bromo, chloro, iodo, cyano or nitro; 

R n is hydrogen, hydroxy, fluoro, chloro, COO(C,-C 2 alkyi), cyano. or 00(0,-0; 
alkyl); and 

R 12 is hydrogen or C r C 4 alkyl, in an amount effective in the treatment of said 
illnesses, and a pharmaceutical^ acceptable carrier. 
12. A compound of the formula 




wherein 

D is hydroxy, chloro, or cyano; 

R 4 and R 5 are each independently hydrogen, C,-C e alkyl, fluoro, chloro, brorr.c 
iodo, C r C e alkoxy, SO n (C r C 5 alkyl), wnerein n is 0, 1 or 2, or cyano, wherein said C ■ 
C 5 alkyls may be substituted by one to tnree of hydroxy, amino, carboxy, amice 
NHC(0)(C r C 4 alkyl), NH(C r C 4 alkyl), N(C,-C 4 alkyl)(C r C 2 alkyl), 0(0)0(0,-0, alky'! 
C r C 3 alkoxy, C,-C 3 thioaikyl, fluoro, bromo, chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyi, thienyl. benzothienyi, pyridyl, quinolyl, pyrazinyi 
pyrimidyl, imidazolyl, furanyl, cenzcfjranyl, benzothiazolyl, isothiazc;>. 
benzoisothiazolyl, thiazolyl, isoxazolyl, oenzisoxazolyl, benzimidazolyl, triazc;, 
pyrazolyl, pyrrolyl, indolyl, azaindoiyi, Der.;cxazcly!, oxazolyl, pyrrolidinyi, thiazoliar. 
morpholinyl, piperdinyl, piperazinyl, tetrazciyi. or 3- to 8-membered cycloalkyl or 9- 
12-membered bicycloalkyl, optionally containing one to three of O, S or N-Z wherein Z 
is hydrogen, C,-C 4 alkyl, C r C 4 aikanoyl. phenyl or benzyl, wherein each of the abo-e 
groups may be substituted independently oy from one to three of fluoro. chloro. C.*3 : 
alkyl, C,-C 6 alkoxy or trifluoromethyl cr cne cf nydroxy, bromo, iodo. cyano r:v: 
amino, NH(C r C 4 alkyl), N(C : -C 4 )(0-.C : a.<> < 000(C : -C, alkyl). CO(C-C ; a.k-. 
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S0,NH(C r C 4 alky!). S0 2 N(C,-C 4 alkyl)(C r C 2 alkyl), SO-NH 2( NHS0 2 (C r CJ, S(C,-C e 
alkyl), S0 2 (C 1 -C s alkyl), wherein said C,-C 4 alkyl and C r C 5 alkyl may be substituted by 
one or two of fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; 
with the proviso that R 5 is not unsubstituted phenyl; and 
5 R 9 is hydrogen, 0,-Cg alkyl or chloro; with the proviso that when (a) R, and R £ 

are methyl, R g is hydrogen and D is hydroxy, then R 5 is not phenyl (1) substituted by 
one of halogen, nitro, C,-C e alkyl, C r C, alkoxy, or trifluoromethyl, and optionally in 
addition substituted by one or two of halogen, C r C e alkyl or C r C 5 alkoxy, or (2) di-or 
tnsubstituted by one of nitro or trifluoromethyl and one or two of halogen, C,-C e alky! 
10 or C r C e alkoxy, and (b) when D is chloro, R 4 and R g are hydrogen, and R 6 is C.-C 5 
alkyl, then R« is not unsubstituted cyclohexyl. 
13. A compound of the formula 



Q R 4 



15 




VI I 



i 



i\ = 

20 

wherein 

Q is C(0)CHR 1 R 2 or cyano; 

R, is hydrogen, or C r C e alkyl which may be substituted by one or two 

substituents R 7 independently selected from the group consisting of hydroxy, fluorc 
25 chloro, bromo, iodo, C r C B alkoxy, or nitro. and said C,-C 6 aikyl may contain one cr two 

double or triple bonds; 

R 2 is C r C 12 alkyl, aryl or (C r C, : alkyiene)aryl wherein said aryl is phenyl 

naphthyl, thienyl, benzothienyl, pyridyl. cumolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyi. 

benzofuranyl, benzothiazolyl, isoihiazoly!. benzisothiazolyl, thiazolyl. isoxazow: 
30 benzisoxazolyl, benzimidazolyl. triazclyl. Dyrazolyl, pyrrolyl, indolyl, pyrrolopyriayi 

oxazolyl, or benzoxazolyl; 3- to 8-memberec cycloalkyl or (C,-C e alkylene) cycloaiky. 

wherein said cycloalkyl may contain one cr two of 0. S or N-Z wherein 2 is hydroger. 

C,-C 4 alkyl, benzyl or C r C c alkanoyl. wnerein R 2 may be substituted independently o> 
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from one to three of chloro, fluoro. or CVC, alkyl, or one of hydroxy, bromo, iodo, C - 
C e alkoxy, nitro, S0(C r C 4 alky!), S0 2 (C r C 4 alkyl), S0 2 NH(C r C 4 alkyl), SO-N(C r C 4 
aIkyl)(C r C 2 alkyl), and wherein said C r C 12 alkyl or C r C 10 alkylene may contain one to 
three double or triple bonds; 
5 R 4 and R 6 are each independently hydrogen, C r C 6 alkyl, fluoro, chloro, bromo, 

iodo, C r C 6 alkoxy, amino, or SO n (C r C 6 alkyl), wherein n is 0, 1 or 2, or cyano, wherein 
said C r C 6 alkyl may be substituted by one C r C 3 alkoxy, C,-C 3 thioalkyl, fluoro, bromo, 
chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyl, thienyi, benzothienyl, pyridyl, quinoiyl, pyrazinyl, 

1 0 pyrimidyl, imidazolyl.furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyi, 
thiazolyl, isoxazoiyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrroiyl, indoly!. 
pyrrolopyridyl, benzoxazolyi, oxazolyl, pyrrolidinyl, thiazolidinyl, morpholinyl, piperidinyl. 
piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloalkyl, optionally containing one or two 0, S or N-Z wherein Z is hydrogen, C,-C 4 

15 alkyl, C r C 4 alkanoyl, phenyl or benzyl, wherein each one of the above groups may be 
substituted independently by from one to three of fluoro, chloro, (VC 6 alkyl, C.-C 6 
alkoxy ortrifluoromethyl, or one of hydroxy, bromo, iodo, cyano, nitro, amino, NH(C,-C. 
alkyl), N(C r C 4 )(C r C 2 alkyl), C00(C r C 4 alkyl), CO(C r C 4 alkyl), S0 2 NH(C r C, alkyl), 
S0 2 N(C r C 4 alkyl)(C r C 2 alkyl), S0 2 NH 2 , NHS0,(C r C 4 alkyl), S(C r C 6 alkyl), SO a (C,-C 6 

20 alkyl), wherein said C r C 4 alkyl and C r C fl alkyl may be substituted by one or two of 
fluoro, chloro, hydroxy, amino, methylamino. dimethylamino or acetyl; with the proviso 
that R 5 is not unsubstituted phenyl; and 

R 1S is hydrogen or C(0)C,-C e alkyl; with the proviso that when Q is cyano, 
and R 6 are not both methyl. 
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